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EXHIBIT  AA. 

SPECIFICATIONS  FOR  ALL  WORK  FOR 

A  MONUMENT  TO  BE  ERECTED  IN 

PIONEER  PARK  ON  TELEGRAPH  HILL  FOR 

SAN  FRANCISCO  CITY  AND  COUNTY  OF  SAN  FRANCISCO 

ARTHUR  BROWN,  JR.  ARCHITECT 

NOVEMBER  21,  1931 

REVISED  MARCH  8,  1932,  REVISED  NOVEMBER  14,  1932 


m-m 


•  i     .     -         4         I    ,    t 


*         *         *     -    *         t    =    » 


«         i    =    *         1    .    t    ^    * 


Location  of  Speoa 

Office-  Mr  Hatch 

(Signed) 
Office-  Mr  Baur 


Park  Comraiaaion 
(Signed) 

4  Young  &  Horatmeyer; 

(Signed) 

5  Young  &  Horatmeyer 

6  Young  &  Horatmeyer 

7  Young  &  Horatmeyer 

8  Young  &  Horatmeyer 

9  Permit  to  Job 
>ermit  recorded. 
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FOR   A 
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IN 
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CITY  AND   COUNTY  OF   SAN   FRANCISCO 
OWNER 


ARTHUR   BROWN,    JR. 

ARCHITECT 
251  KEARNY  STREET 
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SCHEDULE  OF  ,gSGTIONS 

1.  GENERAL  CONDITIONS  AND  DATA 

2,  EXCAVATING  AND  GRADING 
3*   CONCRETE 

4.  CAST  STONE 

5.  CEMENT  'YORK 

6.  CARPENTER  WORK 

7.  MEMBRANE  WATERPROOFING 

8.  SHEET  METAL 

9.  ROOF  TILING 
2$v — VAULT  LIGHTS 

11 «  MISCELLANEOUS  IRON 

12.  STEEL  SASH 

13.  ORNAMENT  TILE 

14.  GLASS 

15.  PAINTING 

16.  PLUMBING 

jijt, — HEATING 

18,  ELECTRICAL 

3£-9 — KITCHEN  SQUIgrsaTT 

20,  HARDY  A  RE 

21,  ELEVATOR 

22.  BRICK 

23.  ALTERNATES 
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Addenda   No.    2   -   to    the   General   Specifications    for  a    Monument   on  ^ 

Telegreph  Kill    -    Fioneer    Park  _  -San   Fra  ncisco,  _  California ^F 

QSNERAL  NOTE:   This  Addenda   #2   is  an   integral   part   of  the   General   Spec- 
Tfica tions  and    supersedes  all  other   clauses   or  requirements  of  those 
Specf ications   or  of  any  Addenda    thereto   of  a   date   previous   to   this 
Addenda  where    they  conflict   with    this  Addenda, 

Concurrent  with  this  Addenda  #2  are   revisions   in  the 
accompanying   drawings.      All   drawings    so   revised  are   marked   "REVISED 
NOV.    12th,    1932".     Any  blue    print  or   tracing  or   drawing  not   showing 
that   mark   shall  not  be   used   for   contractual  document,  working  drawings 
or   for  purposes   of  construction. 

This  Addenda  #2   is  an  addition  to    the    GENERAL   CONDITIONS 
AND  DATA,    Section  #1,   and   shall  be  added  on.  Page    1-6  thereof 
immediately   preceding   the    paragraph   "Subdivision  of  'York  Under  Headings" 
and   shall   read  as    follows. 

RATE  OF  "/AGE :   The    following    schedule    covering  the   minimum  rate  of 
wages   that    shall  be    paid   to   mechanics,   laborers  or  others  employed  on 
this  work   shall  apply  without   reservation   to   this   contract.      It   is 
expressly  understood  and  agreed  that   this   rate  of  wages    shall  be    paid 
unconditionally  in   full  not   less   often  than  once   a  week  and  in  lawful 
money  of  the   United    States,   to   the    full  amount  accrued   to   each  in-         — . 
dividual  at    the    time   of  payment   and  without  subsequent  deduction  or  ^ 

rebate   on  any  amount. 

Carpenters $  7.20 

Electricians 9.00 

Elev,    Constructors 10.40 

(helper   -  7.28) 

Hoisting   Engineer... .' 9.00 

House  smiths    (re  inf.).. . ..,  9.00 

Painters. • 9.00 

Plasterers. 11,00 

(helper   -  7.50   -  hodcarrier) 

Plumb  e  r •••«•  10.00 

Sheet   I'etal „  9a00 

Laborers „ a  5.50 

Cement    Finishers „  9,00 

Tile. a,  10,00 

(helper   -  6n00) 
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Addenda  No  1     to  the   General   Specifications   for  a  Monument  on 
Telegrapn,  Hill*  Pioneer  Park-   San  Franoiaoo      California 


GENERAL  HOTE;-        This  Addnda  No  1  ia   an  integral  part  of  the   General 
S!pe~dTfioationa  and  supercedes  all    other  olausea   or  requirements  where 
they  oonfliot  with  these  Addnda.        Any  work  or  materials  provided  for 
herein  shall  be  performed  and/or  finished  aa  lequired  for  similar  work 
in  the  Original   General   Speoif icationa© 

Concurrent  with  this  Adonnda  no  1  are  revisions   in  the  accompany' 
ing  drawingSc       *11  drawings   so   revised  are  marked  REVISED  UOV  I2th-1932, 
Any  blueprint  or  tracing  or  drawing  not   showing   that  mark  ahall  not  be 
uaed  for   contractual  document*  working  drawing  or  for  purposes  of  cnn- 
struotion. 

The  original  arrangement  of  the   first  floor  spaces  were  called 
"Restaurant"  for  the  outer  ring  and  "Kitohen,   store  room  Boiler  room" 
for  the  inner  part*        These  names  have  now  been  ohanged  to  "Public 
Spaces"  for   the  outer  section  and  u   Inner  Space"   for   the  inner  section© 
They  will  be  so   read  in  main  body  of  the   Specifications* 

CxiAHGES  IN  THE  DRAWINGS:-      Changes   in  the  drawings   are  matters  of  reoord 
to  be  obtained  from  the  drawings;  but  for  tne   convenience  of  the   contract 
"N      o%  the  following  memorandum  ia   inserted  herein*-     It   is  not  inclusive  o4 
J      all   changes,   the  documents  themselves  are  the  final   souroe  of   information* 

Sheet  go  1;-       Entranoe  changed©        Sputh  terraoe  reduced  in  size 
to  a  rim  around  the  building   and  is   to  be  inoluded  as  part  q£  the   oontgao-fr 
p»£oo  ond  apt  aa-  an  alternate©       Planting  boxes  and  wing  walla  are  intaro 
duced  on  the  front  part  of  the   terrace*      ahis   front  part,   formerly  an 
Alternative,   is  now  a  part  of  the  contract. 

Sheet  no   2;^»         Entrance   changed,      arches  cut  out   and   a  furred 
ceiling   substituted.      Vestibule  screens   out.       .twitch e.i  fittings  and 
venta  out.     Boiler  room  and  heating  plant   oat.     Door  between  vestibule 
and   Janitors   Closet   out.        Skylight   over  vestibule   out© 

Sheet  do  3:-         Base  of  tower   cut   down  to  bare  ootagon©     Janitors 
quarters  moved  to   the  fornt   and  a  kitchenettee   introduces.      Vault  lights 
cut   out©        Corner  copper   covered   decks   at  base   of   tower   out.        flutes 
in  shaft   cut   down  from  32   to   24.      small   pilons   at   tops   of  buttresses   out 
off©        Gas   supply  for   "flare"  at  top   added*       Plumbing  arrangement   changed 
In  Plan  GG  cast  stone  balustrades   introduced   in  plaoe   of  fclain  wall0   Plans 
JJ  &  £XL  ohanged-     See  Sheet  No   9.        Sizes   of  windows   in  Towers   reduced  and 
corner  windows   in  base  cut  out.       MfaraifcnifihJiamm©      Three  oast  stone  ornaments 
introduced  over  front  door© 

CHANGES    IN  THE  SPECIFICATIONS:* 

©J  Schedule   of  Drawings:-.        Delete   Sheets   4  &  6   In  Architectural   set© 

Sect  1-  Pg  1-   Geml  Data;-        In   third  paragraph, third  line   down. Change 
Restaurant   to    "space".        Delete   third   sentence   commencing  with    "Thia 
restaurant"   etc.      In -7th  &  6th  lines  up   delete   "tea  Room   "&   "restaurant"© 
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Sect  1-  Pg  2,   Work   Included:-     Delete  Seotions  lo/l7  &  19-,   All 
parts    of   these  arc   entirely  removed   from  the   Speoifii  oatAons   or  require 
menta0      There  will  be  no  Vault  lights,,  No  heating  and  No  kitchen  equipmt? 
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Seot  3^  Pg  15o    Interior  Work-Special  Parts:-        Change   "restaurant"  to 
"Publio  Spaces*  and   "&  itch  en  "to"  Inner  space"0    in  first  and  seoond  para, 

Seot  3-  Pg  14,  Exterior  Work:*.  In  first  seotion-seoond  line  ohange 
■restaurant "to  "first  floor"  and  delete  "the  Arohes"  at  the  beginning  of 
the  line.      . 

Seot  3-Pg  15,      In  third  line  down   change   "3f6n  to  4Z6"  and  in  fift 
line  down   change  3"  to   5",  .    ~    .  -    . 

Sect  3-  Pg  23,  Type  a:-  Delete  "oorner"  in  third  line*  and  change 
"of  Plan  DD"  to      "over  vestibule",  -   In  fifth  line  change  "These  four" 

to    Ethis"  and  make   "decks"  singular*     There  is  now  only  one  very  small 
deck  to  be   covered  with  copper  over   the  front   door  part. 


Type  B;        Change   "kitchen"  to    "inner  area"  and  add 

of  1: 


"first  floor"  at   end  of  line* 

Sect  4*^  Pg  1-         In  third  line  down*   delete  "grilles"  and  change 
"Are"   to"ls"o  Tn~e  heating  grilles  have  been  cut  out.     There  are  only 

two   small   cast   stone  grilles   left-over  the   two   toilet  windows© 

Sect  4^  Pgl~  Models:-       In  seoton  line  change  "this   "  to   "the", 
final   sentence,    ".allow  $400,00  for  modeling  and  plaster  oasta," 

Seot  4~Pg  1-     Ijanufaotura;-       In  first  line^   change  "This"  to  "the" 
and  delete  "grill  ean.       Same  in  eighth  and  ninth  lines  down.     Same  in 
first   line  of  next  paragraph* 

Seot  4-Pg  2         Installation:-        In  first  line,   change   "these"  to!lthe" 
orange'  "grilles"  tp   "cast  stone". 

Sect  4-  Pg  2,         Add  a  seot  ion  "AMOUNT:-  Items  to  be   cast   in  stone 

shal  be       one  plaoq.ue>two   fasces*  two  grill ea-toilet  windows,  Balusters 
in  Plan  G  G*"  .      ,   -.,       ,      y  / ,  , 

Seot  5«»     Add  a  paragraph  at  end  of  yeotion-"   "KUNG     CEILINGf**         The 
oeiling  of  thfl'  Outer     entrance  vestibule*  shall  be  hung£     All  metal  shall 
be  galvanized,      l-l/2"  galv,    channels   set  24"  on  oenters  shall  be  hung   to  tt 
concrete  with  No  10  g*lv,   wire  set  24"  oh  centerao     3/4"  galvanized   channels 
shall  be  tied   to   the  runners  12"  on  oenteres  with  No   18 .galv  wire.      This 
mat  shall  be  l&thed  with  No  18  gage  galv,   wire  olot^two  mes/hea   to  tfee 
inch,  Cloth  shall  be  plasterd  with  three   ooat   oement  plaster  finished 

to  match  walla*.       f  cut  *£uc*~*$  CjeJ^jZ*^^  us*~*-<.  ty^*^Jttr</ 

Seot  6^Pg  I-,   Roac^xgg^gHfcBrxKgrJqacxx       Material:        In  third  par* 
delete   T.restioule  scteen", 

3eot  6-  2&  2»     Copper  Pleating:-      In  first  and  seoAnd  lines*   from 
"The"   to   "Plan  CC"     change  to   read7     "The  small   roof  over   the  Vestibule" 

Seot  6-  Pg  4,      Grilles  &  Grille   doors:-     In   first   sentence   delete   Q        l 
"two"   to   "restaurant"  leaving   "  There  are",  Tix  Third  line   insert   "and" 

after   "Lobby",      In  4th  &  5th  Lines   delete   "And"     to    "kichen"   inclusive-,      -     J 
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^nhifr^^on^  6fa?u  !7here  reatautant  oocura   on  thia  page  change  it  to 

(toit  ^f«^n!!T^ere   nKitc^fl"  ocoura  change  it   to   "Inner aB!oe% 
omit  reference  to  furnace. room^ storage^  etoQ 

bAUn?!0!/?;  ^f  1r2&3:"  ■     The3e  Pa8Qa  are  all  right  aa  they  are.     The 
balance  of  the  Plumbing  aeotion  No   16  haa  been  re-written* 

Seotion  go   17-aeatlnft:-       Omit  tnia  aeotion  entirely; 

.  Seotion  18-Pg  2-  Servioe;-       In  eighth  line   down  after   "Trumbull" 

inaert "Square  DfjV 

„     .  In  ninth  line  delete   "wall"  and   insert 

"main  switch  board." 

Seotion  18-Pg  2-  Switchboard;-       in  third  line  down,   after   "manufaot 
ure"  Inserter  Diamond  Electric-  Type  PK-"Saflox". 

Seotion  18-  Pg  2-  Panel  Eoaida  &  Cabineta;-       In  first   line  after 
N. T« P  " inaert   "  or  Diamon d  SI eo trio",  " 

Seotion  18-Pg  3-  '    Rewrite  entire  page  to  provide  for   changes  in 
panel  boar da, 

Seotion  18-Pg  53  Fan   Control;-       Omit  thia  item. 

Propeller  Fan  Connection;        Omit  thia   item. 
Lighting  Fixtures;-       Intthird  line  oaange  amount 
allowed  for  lighting  fixturea,   other  than  thoae  direotly  specified,   from 
Six  hundred  dollara   to  Pour  Hundred  ($400^00)    dollars) 

Seotion  18-  Pga   6/7/8/9  Have  been  rewritten. 

Seotion  19-     Omit  thia  section  entirely. 

Section  20-  Pg  3-  Hardware  Schedule-*     Page   re-writ  ten* 

Sect  20  ~Pg  4-  Hardware   Schedule; Page  re-written. 

Sect.    20-Pg  5.   Hardware  Schedule;  Change   "Grilles"  to    "Grilles 

on  Do  or  a"     and   change   quantltiea   from  72  pair   of  butta   and   72      catches 
to   eight  pair  of  butta   and   eight   catchea. 

Seotion  22-  Pg  1-     Struotural  Tile;-      Omit   thi8  paragraph  entirely. 
There  is  no  partition  walla.      Dae  4"   concrte  walla   instead. 

Section  22-  Pg  2-      Structural  Partition  Tile:-      Omit   thia  paragraph. 

Section  22-Pg     3-     Laying  Partition  Tile:-       Omit   this  paragraph. 

Section  23-Pg  1-  Alternatea:- 

Alternate  No   1;-     I'odify  extent   of   terrace   to  agree  with 

revised   drawings.    Give   revised  price   for   thia. 

Alternatea  floa    2  &  3:-       Disregard    these  Alternates. 

Alternate  no   &;-  Modify  to  suit  new  drawinga^ including   earth 
boxea>v;ing  walla,    etc.   Give  revised  price   for   thia. 

Alternate  Jjo    5:-       Drinking  Fountain  &   connections,      Uive 
alternate  prioe   for    this^    complete. 
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ACCOMPANYING   THE   SPECIFICATIONS   FOR  THE  MONU&ENT 
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Plot  Plan  and  Alternates 

1/8"  Scale  Plans 

l/SM  Scale  Elevations  &  Sections 

1/8"  Scale.  Sections 

Bnfcyanoo  Dotailo 


First  Floor  -  Exterior  Details 
i-fiaoellancoua  E*-&»rio!P  &  Intorlor  Dotaila 


Belvedere  Details 

Details  -  1st  Floor  Elev.  Lobby  &  Roof  Stair 

Roof  Details 


STRUCTURAL:    Original  of  November  21,  1931 


Sheet   S-l 


Foundation  &   Sections 
let  fe   Pad  Ploov    Pl&ru 


S-g Wall   &,    01-jOj   Dildlla 

S*-S —   Wall  Elevations 


STRUCTURAL: 


Sheet 

S« 

-1- 

-A: 

S-2- 

-A: 

s. 

-3^A: 

s- 

-4. 

-A: 

S-*5- 

-A: 

MSC  E 

MJICAL: 

Sheet  M-l 

M-2 
M-3 


A  series  -  Added  March  8,  1932 

(Supplementing  &  Revising  the  originals  of  11/21/31) 

Foundations  &  Sections 
1st  &  2nd  Floor  Plans 
Wall  &  Slab  Details 
Tower  Plans 
Wall  Elevations 


Revised  March  8,  1932 

Plumbing  Heating  &  Electric 
Plot  Plan  &  Details 
Wiring  Details 
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1-3 
cure   and  pay  for  all  lioenses,    fees,    permits,    etc,    that  may  be  required 

.       to   commence,    oarry  on  and  complete   the   work.   He   shall    set  all   lights   and 

enclosures  as  may  be  required.    He  shall   be  responsible  for  any   and   all 

loss,    aocident,    negleot  or  damage  which  may  be   the  result  of  or  oaused  by 

his  building  operations  or   the  operations  of  any  of  his   sub -contractors, 

and  for  which  the  Owner  might   otherwise  be   held  liable.   He   shall   place   and 

maintain  during  the   entire  life  of  the   contract,    Public  Liability  and 

Compensation  Policies   insuring   all   risks  on  the  work,    and   shall   require 

the   same  aotion  on   the  part   of   all  of  his   sub -contractors. The  Contractor 

shall   be   solely  responsible   for  any  and   all   work   or  actions  done  by  any 

of  his   sub-contractors;   and   all   orders  or  instructions  from  the  Arohiteot 

shall   go   through  him  to   them.    All   materials,    fittings,    etc.,    shall   be 

new  and   the  best  market   quality  unless  otherwise   speoified.   All  labor 

shall   be  competent  and   skilled   for  the  work   to  be   accomplished. 

He   shall   measure  and  lay  out    the  work  and   shall  be  responsible   for 
its  aocuraoy.    He   shall   give   his  personal   attention  to    the  work    and   shall 
keep  a  responsible  foreman    thereon  during   all   working  hours  who   shall   be 
authorized  to  receive   and  execute  orders  from  the  Architect. 

At  the   completion  of   the  work   and  before  the  Aooeptance  Certificate 

will   be   issued   by    the  Architect,    the   oontraotor   shall    remove   any  and   all 

toolsi    debris,    materials,    appliances,    etc,    and   all    rubbish,    debris 

packing,    etc.   of  any  kind   from   the  building   premises,    adjacent  premises, 

sidewalk    and    street,    xle    shall    go   over    all   work   and   put    the   same    in  first 

olass  order  and   oondition  and    in   strict   accordance   vith   the   terms  of    the 

Contraot.   He   shall    repair  or   replace   any  broken,    stained  or  damaged  parts 

of  the  work,    whether   so  damaged  or   stained  by  his   building   operations  or 

by  others  not   oonneoted  with   the   work,    lie    shall    clean  and   sweep   the  build- 

7     ing   thoroughly,    He   shall    clean  all  glass  free  from  paint  or  other  stain 

and   shall   wash   and    polish  all   glass.       Then   these    things   are   done    to    the 

oatisfaction  of   the   Architect,    the  Acceptance  Certificate   will   be   issued. 
Thirty  five  days  after   the  date  of  the  recording  of  the  notioe  of 
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acceptance,     the  Contraotor   shall    again  go   over  all   of   the  work,    making   all 
neoessary   repairs,     correotions   and   adjustments,    and  putting   all   of   the        ^ 
work    in  good   order    °.nd    condition  and    satisfactory   to   the  Architect,    Aftei 
which  overhpulin^,     the   thirty  five  day  or   final   payment  certificate    shall 
be   considered   as  due,    and  not  until    then* 

_The_Contrf\otqr,  s  Relations with  the ^Arohiteot,    Bto;    The  Ar o hi t e o t 
shall   have   full   supervision  of  the  work*    No  part  of  the  work   shall  be   con- 
sidered  as  passed   or   aooepted  until    it   has  been  speoifically  examined    and 
approved  by  him  -».nd   by  the  Park   Commission  of  the  City  and  County  of   San 
Francisco   acting   as    Trustees*      These    specifications  and   the  drawings   acc- 
ompanying  thera  are  one  dooument;   any  work  mentioned  in  the  one   and  not 
shown  in   the  other,    or  vioe  versa,    shall  be  furnished  and  performed   as 
though  it  were  mentioned  or   shown  in  both,      kny  deviations  from  the   spec- 
ifications or  the  drawings  without   the  written  consent  of  the  Arohiteot 
shall   be   at    the   sole  risk   of  the    contractor  and   subject  to   rejection,  *""\ 

immediate  removal    and  prompt   replacement   at    the  order  of   the  Architect. 
The  decision  of  the  Arohiteot  as  to   the  interpretation  of  any  letter,    fig- 
ure or   oharaoter  on   the  drawings  or  as  to  any  letter,    character  or  wording 
of   the    specifications    shall   be   final    and  binding   on  the   contraotor.    Seal- 
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ed  details   shall   be  followed   in  preference   to   smaller  drawings,   Figured 
dimensions   shall   be   followed   in  preference   to   scaled  measurements,   Tfork 
not  dimensioned  shall  be  executed   in  aocordanoe  with  the  directions   of 
the  Architect, 

All   work   shall   be  done   in  accordance  with  the   requirements   of    these 
specifications,    with  the  drawings   aooompanying   them  and  with  the  details 
that  will   be   issued  by   the  Arohiteot    to  further   illustrate    and   explain 
the   same.      Any  work   not   done   in  compliance   with   theee   documents   shall    be 
removed    if   so   ordered  by   the  Arohiteot   and  replaced  with  the  proper   nor  ^ 
and  at   the   expense   of  the  Contractor*   Datum  point   for   all   levels  and 
lines    shall   be   as   shown. 


1-5 

The  Contraotorja^aelatlons  with  the  Owner,    gto;    The  Contraotor 
^        shall,    before  oommenoing   any  work,    file   two  bonda  with  the  Arohittot. 
Theae   shall   be   issued  by  a   Surety  Company  and   shall   be   satisfactory  to 
the  Arohiteot,    and   shall   be  maintained  during   the  entire  life   of  the   Con- 
traot  and  at   the  expense  of    the  Contractor.   One  bond  shall   be   in  the 
amount  of  fifty   (50;0  per   cent  of  the  contract  price   and   shall  guarantee 
the  faithful   performance  of   the   contract*   The   second  bond   shall   bt  in 
the  amount  of  fifty   {50%)   per   oent  of  the  contract  price   and   shrll   guar- 
antee the  payment  in  full    of   all    claims   that   may  arise  under  this   contract 

The  Contractor   snail   place,    when  so  required  by  the  Arohitect,    a 
fire  insurance  polioy  oovering  all   fire   risks,    storm  and  element  risks  on 
the  work.   This  policy  shall   meet  with  the  approval   of   the  Arohiteot  and 
shall   be  filed  with  him.    This  policy   shall   be  maintained   during    ths   en- 
tire life  of   the   contract   and  at   the  expense  of   the    contractor. 

The  Contractor  shall  plaoe  and  maintain  during  the  entire  life  of 
the  oontraot  and  at  his  expense,  a  Public  Liability  Insurance  oovering 
all  risks  on  the   work» 

The  Owner  reserves   the   ri*~ht   to   rejeot   any  and  all    bids^or  to   aooept 
any  bid%    The  Owner  reserves   the  right   to  perform  work  on   the  building  or 
to   have    the   same   performed   by  another   contractor*    This   contract  will   be 
deemed   completed  when  all   of   the  work    contracted   for   shall   be  duly  and 
properly  performed   and   all    of  the   acts  on  the   part  of  the  Contractor  as 
set  forth  above  as  beins   neoessary   for   completion   have  been   completely   and 
satisfactorily  performed. 

Arbitration;    In  the   event  of   any   Ration  arising  between   the  Owner 

and   the   Contractor    that   cannot   be    settled   by  mutual   agreement   it   shall    be 

submitted   to  arbitration.    The   Owner    shall    select   one   arbitrator,    the   Con- 

^      tractor   a  second   arbitrator  and   the    two  arbitrators    shall    seleot  a   third. 

*The  decision  of   two   of   the   three   arbitrators    shall    be   final    and  binding   on 

all   parties   to    the  dispute.    This   selection   and   establishment   of   the   Board 
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of   Arbitration    and    their  decision    shall    be  made  witiiout   delay.   Pending 


the  decision    the  work    shall   be    oontinued  without  delay* 

?he   costs   of   the   arbitration   shall    be   determined,    assessed    and   all- 
ocated  by    the   Arbi trators, 
SUBDIVISION  OF   WW   UN5SR   iff_AjDrNrGSj_ 

For   convenience   in  letting  contracts   the  work    is  divided  under    sep- 
arate headings,    llovever  the  Contractor   in  letting   the  contracts  for   the 
subdivisions  of  the  work  nay   take  work   out  of  each  separate   heading  or 
nay  add   work    to   each  separate   heading  if  he   so   desire,    provided  however 
that  he  make  written  agreements   signed  by  the  parties  affected  by  such 
ohanges    in  the  allotment  of   the  work   and   clearly  setting  forth  such 
changes.    In  lieu   of  such  agreements   it   is   to  be  understood  that  the  sub- 
divisions under  headings  ms.de   in   this   specification  are  binding  on  the 
Contraotor  and  on   the  various   sub-contractors* 
TUB   CONTRACTOR*  3  2QSa?Q?T5l3lLITY   /OR    70  RK; 

It   is  understood   that   the  Contractor  is  responsible  for  all   work 
necessary   to   complete   the  building  whether  oalled  for  under  the  separate 
headings  or  not*    snd    that   all    requirements  of   the   3tate  and  Local   author- 
ities  shall  be   complied  with  by  him,       7here   such  requirements   are   includ- 
ed under   the  work    called   for  under   the   separate  headings   they   3hall    be 
furnished   and  provided   for  under   those  headings  unless   otherwise  provided 
for  by   the  Contraotor;   but  if  such  work   or   such  requirements   are  not 
provided   for  under   the   separate   headings,    then   they   shall   be  provided 
for  by   the  Contractor  and   shall  be   included   in  his   estimate   of   cost   and 
his  guarantee   cost* 
GENERAL  HANAG'JailiTJT: 

The   Contraotor   shall    have    the   general   ma  nag  smen  t  of  the  v;ork#    In 
oase  of  damage   to    the  work   of   any   sub-contro.ctor   he    shall,    where  possib 
place   the   responsibility,    He    shall    adjust   claims,    and    assist    the  various 
sub-contractors   in   settling   any  disputes   that  may  arise  among   them. 
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The  Contractor   shall   measure   and  lay  out   the  work   and   shall  be   res- 
ponsible for  its  aoouraoy.    Saoh  sub-contraotor  is  rehired   to  lay  out 
and  be  responsible  for  his  own  work,    but   the  Contraotor   shall   employ  a 
oompetent   surveyor  to  plaoe   the   building,    to  establish  the  building  lines 
and  levels   and  to   oheck    the  work   of  conorete  foundations,    walls  and   ool- 
umns  and   to  be   sure  that   they  are  in  the  correct  position  and  at  the   oor- 
reot  levels,   He   shall   assist  the   sub-contractora  in  establishing   their 
prinoipal  lines  and  levels, 
CLEANING ; 

The  Contractor  shall   see   that   all    sub-contraotors  do   their  own  olean- 
ing  up,    removing  their  debris  and  rubbish  from  the  premises.    He  may 
arrange   to  do  all    oleaning    apportioning    the   cost   among   the    sub-contraot- 
ors in  relation  to   the   amount  of  debris  left  by  them.    In  any  case  he 
shall  do  general    cleaning    from  time   to   time  as  necessary   to  keep   the 
premises  clean  and  in  an  orderly  oondition. 

At   the   completion  of   the  work,    the  Contraotor   shall   remove  all    tools, 
appliances,    materials,    debris  or  rubbish  from  the  building,    premises  and 
streets  and   shall    sweep  and   olean    the  building   thoroughly.   He   shall   clean 
all  glass   and  mirrors,    absolutely  removing  all   paint,    stains,    mortar, 
etc   without   scratching   or   injuring    the  glass,    and  shall   leave   the  work 
bright,    clean  and  polished,      After  defeotive  glass  work   is  removed   and 
replaoed,    the  replaced  work    shall   be   oleaned   as   specified,   **a  shall    cause 
all    sub-contraotors   to   remove   all    stains,    spots   and   other  disfigurements 
caused  by  their  work  on  all   floors,    walls  and  other  places.   He  shall  go 
over  all   of  the  work  after    the   sub-contractorB  are   through  with  their 
work  and   oleaning   and    shall   leave    the    same  unspotted,    unstained   and   in 
perfect  order   and  condition, 
R3PAIRSJ. 

At   the   completion  of    the  building,    the  Contraotor   shall    oause   all 
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sub-contractors   to   go  over    their   individual   work   and  repair  all   damage 
to    their   work   by  whomsoever   caused   and  make   good  or  replace   any  fault; 
defective  work*    He   shall  go   over   all   work  after   the   sub-contractors   are 
done   and    shall   put    the  entire  building   and   all   of  its  appurtenanoes   in 
perfeot   order  and   repair. 
CUTTING  ; 

yhere  cutting  becomes  neoessary,    the  Arohiteot  shall   first  be 
notified.    His   direotion  as    to    the   cutting   shall   be  followed  explicitly* 

The  Contractor   and   eaoh  sub-contractor   shall   do  any  necessary  cutt- 
ing  or   repairs   in  his  or   their  own  work    as  may  be  required  by   the  work 
of  other   sub-contractors,      IThere  cutting  is  required  into   the  work  of 
other   sub-contraotors  it   shall  be  done  by  the   sub-contractor  whose  work 
is    to  be   cut  or  disturbed  unless  written  permission   is  given  by   the 
Architect  allowing    the   cutting   to  be  done  by  others* 

.There   outting  is  necessitated  by   the  neglect  on   the  part  of  any 
sub-contractor   to  make   provisions  for   the  work  of  other   sub-contraotore 
or   is  due   to  failure  to   notify  or  co-operate  with  other   sub-contractors 
the  expense  of  the  cutting   shall  be  borne  by  the   sub-contraotor  at   fault. 
On  the  other  hand,    if  a   sub-contractor   negleot  to  provide  for  hie  work 
after  being  notified  by  another  sub-contractor  or  if  he  neglect   to   give 
another    sub -con tractor  proper   notice  or   information  as    to    the  location   of 
his   own  work   or   the  necessities  for  making  provisions   therefore,    then 
the   expense   of   any   cutting    into   another   sub-contractors  work   oaused   by 
such  negligence    shall   be  borne  by  the   negligent   sub-contractor* 

All  work   cut   into  or  disturbed   shall   be  made  good   and  repaired   at 
the   expense  of   the  party  responsible  as    3peoified   above. 
LICBNSSS,    P3RMITS.     AND  iTSBS; 

The  Contractor   shall   procure   and  pay   for  all   licenses,    permits, 
fees,     etc*    required    to    commence,    carry  on   and   complete   the  work. 
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j/ATBR; 

Saoh   sub -contractor    shall  pay  for  the  water  used  by  him.    The  Con- 
tractor  shall   pay  for  all   water  apportioning   to  eaoh  sub-oontraotor    the 
amount  ohargeable   to  him, 
LIGHT  AND  POWBRj 

The  Contractor   shall    install    and  pay  for  all    temporary  lighting   and 
power  unless  otherwise  provided   for  under   the   separate  headings»He   shall 
furnish  the  lamps  for  temporary  lighting  of  a  general   nature,    or  shall 
arrange  for  each  sub -con  tractor  to   furnish  his  own  lamps  whe^e   the   sub- 
contractors  in   question  require   special  lighting  for   their  individual   work 
1T3LD    TSLBPHONB; 

The  Contractor    shall    have   installed  and  maintained  a  telephone  for 
hie  own  use  and   the  use  of   sub-contraotors   and  inspectors   and  Architeot'8 
representative*      This  telephone  may  be  a  pay  phone  or  the  Contractor  may 
arrange  with  sub-contraotors  on  a  pro-rata  charge   proportioned   to   the  use 
of  the  telephone, 
OmCSS,     SH3DS.    BARRICADES: 

The  Contractor   shall    furnish  and   ereot  and  maintain  an  offioe   for 
the  use  of  himself  and   the  Architeot!s   Superintendent,    a   properly  locked 
tool   house,    a   shed   for   toilets,    and    shall    ereot  and  maintain  any  necess- 
ary fenoes,    barricades,    or  covered  passaged   for  the  protection  of  the 

public 

The  Contractor  shall    furnish  and  maintain   the  necessary  railings 

around  openings  in  floors,  around  stair  wells  and  etc,  Ke  shall  provide 
all  requirements  for  the  safety  *nd  protection  of  workmen  or  others  em- 
ployed on  the  building  or  who   have  business   in  the  building. 

?ISLD  TOILETj 

The  Contractor   shall    provide   a  proper   and   adequate   field   toilet 
and  shall   maintain   the   same   in  a  good   and   sanitary   condition  until    the 

permanent  fixtures  can  be  used. 
^mroftPARY   STAIRS   AND  LADDSRS ; 
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as   required   and    strong  ladders    to  give   easy  aooess   to   all   parts  of  the 

building,    lie    shall    furnish  and   set  plank    treads  on   the  stairs   as   soon  9 

they   are   in  place  maintaining   lame  until    the  permanent   treads  are   finished 

LOCATION  Pi*  PARTITIONS  &  OPENINGS; 

The  Contractor   shall  lay  out  partitions  and  openings  in  partitions 
and   shall    oheok    the  placing   of  openings   in  walls. 

This  laying  out  and    checking  of  lines   nr\d  work   will   not  reliere   suo- 
oontraotors  of   the   responsibility  for  laying  out   their  own  work,    but   the 
Contractor  is   responsible  for   the  correctness  of  ^11    *rork  under   the   con- 
tract  whether  under   sub-contract  or  done  directly  by  him, 
PROTECTION: 

The  Contractor   Bmll  protect  adjacent  property  from  all   injury,    tres- 
pass  or  damage  of   any  kind    and   any  damage  or  other   injury  caused  by   his 
work   or  any  building  operations  to   3uch  property  shall  be  repaired   and 
restored   to  its  original   condition. 
SURVEYS.    ETC: 

The  Owner  will  furnish  a  survey  of   the  property*   The  Contractor 
shall    hare   the  layout  of   the  building   and  all  main  building  and  wall   lin« 
oheoked   and  verified  by  a  licensed   surveyor  and  at  his   expense, 
PROPRIETARY  ITigM3;    \?here  any  material,    manufacture,    process  or  similar 
item  or  work   is  limited  by   the   name  of  the  manufacturer  or  patentee   of 
the   item  or  work,    such  limitation   shall   be   considered  as  an  identification 
and/or  description  of  the   item  and  is  not    intended   to  exclude  other   ^nd 
similar    items  or   *vork  manufactured  or  produced  by  others  not    specifically 
named.    The  Contractor    shall    have   the   privilege  of  submitting  a  list   of 
desired   substitutions  within  ten  days   after    the   execution  of  the  Contract. 
This  list    shall    itemize   specifically  what   substitutions   the  Contractor 
wishes   to  make   and   the  amount   of   the  deduction  or   addition   to   the    contra 
prioe   of  each  proposed   item  of  substitution*    This  list  will   be   considered 
by  the   Architect   and   the  Park   Commission  and   their  decision  on  eaoh  item 


*. 
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be  returned   to   the  Contractor  within  fifteen  day*  arte,   the  rec- 

•ipt  of  the  list  and   the   contract  price   adjusted  accordingly.    It  is  a 
assumed   that,    unler.s   there  is  a  variation  in  price  between   the  if 
specified   and    the   item  proposed    to  be    substituted,    there   is  no  ralid 
reason  for   substitution;   and  decisions  on  proposed   substitutione  will 
be  based  largely  on  the  price  factor.    The  decision  of  the  Architect 
and  the   Trustees  will   be  final   and  no   further  proposals  for  substit- 
ution* will   be  allowed* 

In  general   the  phrase   "or  equal"  or   "or  equal   and  approved-  will 
appear  herein  after   eaoh  proprietary  name.   In  all    such  oases  it   is 
understood  that  such  items  shall    be   included   in   the   category  of  poss- 
ible  substitutions  as   above  mentioned. 
OQjgXJOT  0?  Tiffl  "TORK: 

The   Contractor   shall   arrange  with   the    \rchiteot   as    to   the    oon- 
duot  of   the  work,    placement  of  material,    ^ork    sheds,    etc,    all   of 
whioh  shall  be  done  as  directed  by  the  Architect.    The  main  drive   shal 
be  kept  entirely  clear   and    shall    not  be  used   for  any  purpose  other   than 
as  a  thoroughfare,      Not  more    than  forty   (40;*)   per  cent  of  the  area  of 
the  oirole  at   tlie   top  of   the  drive  may  be  U3ed  for  unloading  material, 
work  houses,    bunkers,    eto.   and   such  part   shall  be   fenced  off  and   gated 
from  the  area  reserved  for   the  publio   as   directed  by  the  Architeot,  Hat 
erial   teams  must  not  obstruct  publio  traffic.    It  will   probably  be  neo- 
eseary   to   extend    the  drive    temporarily    to    the  upper  level.    In  which 
oase   the  natural  lie  of  the  land    shall    be  disturbed   as  little   as   poss- 
ible  and   shall   be  restored   to  its  original    condition  when   the  use   of 
the   temporary  road   ceaseB. 
pgjYALjSNCfi  OJf    Tig    Si^CIfflCATIONS; 

In  the   event  of  a  oonfliot  between    the  drawings   and   the   speoif lo- 
tions that   cannot  be  decided  by   the    oontex  of   the  data  or   the   necess- 
ities of  the  oase,    the   specifications   shall   prevale   over   the  drawings. 
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BXCAVATING  &  GRADING 

■YORK    INCLUDED; 

This   Contraotor    shall    furnish  all   labor,    materials,    tools,    appliai 
oes   and  equipment   required   and   necessary  for  performing  and  finishing  in 
a  workmanlike  manner  all   Exoavating  &  Grading  for  all    foundation  work, 
oonorete    step  approaches,    preparations   for  the  laying  of  oonorete  work, 
oonorete  of   the  ground  floor,    etc,    all  backfilling  around  foundations, 
underground  floor  and  around   entranoe   steps  and  all   other  exoavating, 
baokfilling,     and  grading  work   as  may  be   shown,    indicated  or  noted  on  the 
drawings,    specified  herein  or   required  to  complete  the  work, 

Excavating   and  backfilling  for  plumbing,    heating  and   eleotrio  work 
will   be  done  by  the   sub-contractors  for   these  divisions  of  the  work* 
CL3ARIM3    THB   SITS; 

All   construction,    conoealed  pipes  or  wires,    old  foundation  walls, 
conorete   steps   and  other  material  of  any  kind  now  on   the  site  or  in  the 
parts  adjoining   the   site  that   in  any  way  interfere  with  the  proposed 
struoture    shall   be   cleared  off  and  entirely  removed. 

Any  shrubbery,    trees,    eto,,    that  may  be   selected  by  the  Arohiteot 
as  to   remain  on  the   site   in   the  parts  not  occupied  by  the  struoture, 
shall   be  preserved  and  protected  from  injur*y  by  the  contraotor* 

If  any  piping,    soil   piping,    eto*,    on  the   site   is  unoovered   in   the 
course  of  the  exoavating,    the  Architeot  will  direct  whether  or  not  it 
shall   be  disconnected  and  capped  or  otherwise  taken  care  of  by  boxing, 
etc.,    and   its  use   continued. 
BXCAVATING  ; 

It   is  the   intention  of   these   specifications  and   the  drawings   acc- 
ompanying   them   that  all   foundation  work    shall    rest  on  solid,    undis- 
turbed virgin  rockA    The   excavations   shall    go  down    to  at  least   the  depth 
shown   on    the  drawings,    whioh   is  minimum,    and  as  much  further  as  may  be 
required    to  reach  the   solid  rook*    If  soft   spots  of  limited   area  are 
found  under  foundations  they   shall   be   excavated  down  to   solid  rock   or 
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spanned  with  a  designed   ooncrete  beam  as   the  Arohiteot  may  deoide.    In 

the   oase  of   the   four  piers  under   the   tower  proper,    the   exoavatione  must 
go  down   to   solid  rook   satisfactory   to   the  Arohiteot, 

Exoavating  for   plumbing  and  eleotrioal   work  may  be  done  by   the   sub 
contractors   for  those   sections,    but  all    such  work   shall   be  under   the 
oontrol   and   at   the  responsibility  of  the  Contractor*   Such  exoavating 
work   8 hall  be  done   at   safe   and   sufficient  distance  from   the  foundations, 
espeoially  those  of   the   Tower,    to   satisfy  the  Arohiteot  as   to  the   safe- 
ty of  the  adjacent  foundations. 

Where  footings  enter  solid  rook,    the   out   shall   be   to   the  neat  dim- 
ensions of  the   footings   and   the   form  work   shall   be  omitted.  All    suoh 
oondition8  of  footing  work    shall   be  approved  by  the  Arohiteot, 

Footings   shall   be   finished  at  an  approximate  level   and    steppinge 
shall   be   approximately  vertical.    The  bottoms  of  footings   shall  be   clean 
and  free  from  any  loose  rock,    dirt,    debris,    eto» 

Excavate   and  grade  for  all   cement  slabs  resting  on  earth.   Where 
suoh  slabs  do   not  rest  on  sound  earth  or  rock,    then  the  voids   shall   be 
filled  with  small    rock    *nd  earth  thoroughly  rolled   and  t»mped   and 
brought   to  the  required  level. 

4 

ROCK  DRILLING    FOR  ANCHORAGE: 

Certain  holes   shall   be  drilled   in  the   rook  below  the  bottoms  of   - 
the  footings  for  extra  anohorage  for  the  tower  piers.    The  location, 
size  and  extent  of  these  are   shown  on   the  drawings.   These  holes   shall 
be  made  by  drilling  process   and   shall    not  be  blasted* 
BLASTING;    If  drilling  and  blasting  becomes  neoessary  in  order   to   ex- 
oavate  to   the  depths   indicated  on  the   drawings,    it    shall   be  done  by 
experienced  men  and  in   strict  accordance   with  looal   ordinances.   This 
Contractor   shall    furnish  an  ample    supply  of  mats   and  logs   and   shall    see 
that  all   blasts  are  properly  oovered  before  firing.    The  utmost   oare 
and  best  judgment   shall   be  used   in  blasting   to   the   end   that  the  rook 
.,  .    •L«i*-_    *.+■    ^«,»  **a  «♦  ^  nr\    a  Viol  1    h  a   ii  nd  i  «  tn  vh  ed.     and    thAt 


exoessive  vibration  or  damage    to   other  property  will   not   result* 

GRADING  ; 

A  11  exoavated  materials  lying  above  finished  grade  levels  shown  o 
on  the  drawings  shall  be  spread  about  the  premises  as  directed  by  the 
Arohiteot,  so  that  none  of  this  material  remains  above  finished  grade 
levels.  Should  there  not  be  a  suffioiency  of  suitable  excavated  mat- 
erial to  complete  the  required  grading  then  fresh  material  shall  be 
brought  in  from  the  outside. 

Excavated  rock  shall  not  be  used  for  baokfilling  except  in  com- 
bination with  earth  or  sand  as  directed  by  the  Arohitect  and  in  no 
case  shall  suoh  rook  baokfilling  ooour  nearer  than  9"  to  any  horiz- 
ontal or  vertical  surface  of  the  structure* 
BACKFILLING; 

After  foundations  are  poured,  stripped  and  approved,  backfill- 
ing shall  be  done  using  excavated  material  so  far  as  it  is  suitable 
and  bringing  in  fresh  dean  earth  or  sand  for  oompleting  the  top  work, 
WASTAG3 : 

Any  exoavated  material  not  suitable  or  required  for  baokfilling 
and  grading  shall  be  removed  from  the  premises* 
CARS  Qg  ADJACENT  CONSTRUCTION 

Construction  now  in,  suoh  as  the  oement  steps,  terraoes,  drive- 
ways, eto,,  shall  be  oarefully  protected  from  injury  during  and  by  cau- 
se of  the  process  of  construction.   Any  construction  so  injured  shall 
be  replaced  and  restored  as  required. 
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l^LJil^IiUSlD;  — ~~~~ 

This   Contractor   shall   furnish  All  labor,    materials,    tools,    app- 
liances and  equipment  required  and   necessary  for  performing   snd  finish- 
ing  in  a   complete,    workmanlike  and    satisfactory  manner  all    oonorete 
*ork   as   is   shown,    indicated  or  noted  on   the  accompanying  drawings  and/ 
or  specified   herein. 
"/ORRKATTOHIi?; 


In  general,    tho  workmanship   shall    be  equal    to   the  beet  praotice 
in  modern  construction.   All    work    shall   be  done   in  a  thorough  manner 
and   shall  be  first  class   in  all   respects.    The  Contractor   eh^ll    take 
the  greatest  possible  care   to  make   a  uniform  dense  concrete,    true  to 
derations  and  lines  as  are   shown  on  the  drawings, 
CONTRACTOR'S  B^UIPUJOT; 

This  Contractor    shall    furnish  a  modern,    up-to-date  plant   for 
handling   and  erecting    the  materials,    inoluding  mixers,    water   control 
equipment,    hoisting   plant,    bunkars,     conveyances,    tools   ind  other   equip- 
ment as   required   for  the  proper  and  speedy  construction  of  the  work. 
The  Arohittot  may  order  removed  any  equipment  which  in  his  opinion  is 
insufficient,    defective  or  dangerous   or   in*  any  way  unsuitable  for  the 
proper  proseoution  of   the  work* 
EXCAVATION  &  BACKFILL; 

SxoayaUonsj.  The  building  and   site  will   be   excavated    to  general 
levels  as   specified  under   "Excavation  &  Grading"    speoif ioations, 

A  dd it ional    Shoring,    Sto;    This  Contractor   shall    furnish  all   labor, 
materials,    tools   and   equipment  required    to  do    all    bulkheeding,    shoring, 
excavating,    grading  and  backfilling   not    specified    in  these    specificat- 
ions    but  neoesoary   to   construct  properly  all    conorete  work   shown  on 
the  drawings  and/or  specified  herein. 

Backfill^     Backfill   shall    be   sand   or  earth. All   baokfllling   roust 
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be  done   in  layers  of  twelve    (12)   inohes  or  lees,  Saoh  layer  must  be 

vetted   and   thoroughly  tamped  compaotly  into  place  before  plaoing  th 
suooeeding  layers.   This  Contraotor  shall   do   all  baokfilling  neoeseary 
to   support  oonorete  struoturee  shown  resting  on  the  ground  such  as 
floor   slabs,    steps  and  similar  oonstruotion* 
MATERIALS;   G3NBHAL; 

Materials   in  general   to  bo  used   in  this  work   shall  be  the  very 
best  of  their  respective  olass  or  kind*   The  material  will  be   subjeoted 
to  a  rigid  examination  and   if  found  defective*   undersized,    or  otherwise 
unsuitable,    or  not  as  specified*    will  be  oondemned  and  the  Contractor 
shall   promptly  remove  from  the  premises  all   suoh  condemned  materials 
whether  they  are   incorporated  in   the  building  or  not* 

Materials  shall  be  stored  so  as   to  cause  no  obstruction  to  other 
work,    or  to   the  public,    nor   shall   any  portion  of  the   structure  be  over- 
loaded. Materials  shall  be  properly  proteoted  from  the  weather  or 
other  damage* 
COUORBTB; 

Cement;  All   cement  shall  be  of  Portland  grade  and  shall  be  of  a 
standard  brand,    to  be  approved  by  the  Arohiteet  and  whioh  conforms   to 
the  standard   specifications,    current  edition,    of  the  American  Society 
for  Testing  Materials  and  shall   have  been  in  local  use  for  at  least 
three  years.  All    cement  shall  be  shipped  in  good  saoks  containing 
ninety -four   (94)  pounds  or  one  cubic  foot  of  cement  and  must  be  stored 
In  a  properly  proteot«d,    ventilated  and  watertight  plaoe.  Any  lumpy 
or  oaked   oement  must  be  immediately  removed  from  the  job. 
Conorete  Aggregate*! 

a.   7ine  Aggregate  or  Sand   shall   oonsist  of  dean,    hard,    strong 
durable,    unooated  grains  and  be  free  from  injurious  amounts  of  dust, 
lumps,    soft  or  flaky  particles*    shale,    alkali,    oil,    organio  matter, 
loam  or  other  deleterious  substances*   It  shall   not  contain  more  than 
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throe   (3)  per  oent  of  mioa  by  volume, 

Ite  mesh  composition  shall  be   suoh  that  100f,  shall  pass  a  1/4" 
soreen;    not  more   than  8C#  nor  less  than  6o#  shall  pass  a  10  mesh 
■oreen,    not  more   than  20%  nor  less  than  15%  shall  pass  a  ?0  mesh 
•oreen  and  not  more  than  1$%  shall   pass  an  80  mesh  soreen. 

The  fine  aggregate  shall  be  of  such  a  quality  that  mortar  brioii- 
•ttes  or  cylinders,    oomposed  of  one   (I)  part  of  oement  and   three   (3) 
parts  of  fine  aggregate  by  weight  will   show  a  tensile  or  compressive 
strength  at  ages  of  seven  (7)  and  twenty-eight  (28)  days   not  less  than 
that  of  one    (I)   to   three    (3)   standard  Ottawa  sand  mortar  of  the  same 
oonsistenoy  made  with  the  same  oement*   If  the   strength  developed  by 
the  fine  aggregate  in   the  one   to   three  mortar  is  less   than  70%  of  the 
strength  of  the  Ottawa  sand  mortar,    it  shall   be  rejeoted;   but  if  the 
strength  developed  is  greater  than  70#  and  less  than  100^  of  the 
strength  of  the  Ottawa  sand  mortar,    the  Arohiteot  shall   have  the  op- 
tion of  allowing  its  use  provided   the  Contraotor  uses   such  proportione 
of  oement  to  fine  and  coarse  aggregates  as  will  produce  a  oonorete  of 
the  required  strength  and   quality*    The  additional  oement   to  be  used 
shall  be  based  on  tests  made  under   the  direction  and  subjeot  to  the 
approval  of  the  Arohiteot. 

The  use  of  Beaoh  or  Bank  sand,    fine  river   sand,    or  any  other  un- 
iformly graded   sand  will   not  be  permitted* 

b#  Coarse  Aggregate   shall   consist  of  olean,    hard,    durable,    un- 
ooated  particles  of  olose  grained,    crushed  igneous  rock,    gravel  or 
crushed  gravel,    and   shall  be  free  from  injurious  amounts  of  soft, 
friable,    thin,    elongated  or  laminated  partioles,    loam,    organic  or  other 
deleterious  matter. 

It   shall  be  well   graded  from  a  minimum  size   that  will  be  retained 
on  a  l/4"   soreen  up   to   the  maximum  speoified   size  and   shall    oontain 
an  appreciable  amount  of  well  graded  material  passing  a  1/2"   soreen* 
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The  maximum  speoified   also    shall  be   suoh  that  all  will  pass  a  on* 
and  one-half   (l~l /2)   inoh  soreen  and  not  more  than  ten   (10)  per  oent  ^11 
be  retained  on  the  one  and  one-quarter   (lwl/4)  inoh  screen* 

The  ooaree  aggregate   shall  be  divided  into  two  grading s  and   shall 
be   stored  separately  on  the  Job*   The  aggregate  passing  the  three-quart- 
er  (3/4)   inoh  screen  to  be  one  grading  and   the  aggregate  retained  on 
the  three-quarter   (3/4)   inoh  screen  to  be  the  other, 

o*  The  water  used  in  mixing  oonorete  must  be  fresh*  olean,  and 
free  from  earth,  dirt,  sewage,  aoid  alkali,  organic  matter  or  other 
impurities  liable   to  be  injurious  to  oonorete, 

d*  An  admixture  of  one  and  one-half  pounds  (1*1/2)  of  diatomao- 
eous  earth  shall  be  added  to  the  oonorete  mix  for  eaoh  saok  or  oubio 
foot  of  cement  used* 

there  *de naif led  oonorete"  is  Bpeoifie*  the  proportion  shall  b*- 
three  pounds  of  diatomaoeous  earth  to  eaoh  aaok  of  oement  and  a  heapeu~ 
shovelful  of  oement  shall  be  added  to  oompenaate  for  the  added  bulk 
of  the  earth* 

Where  *super~denaified"   ie  speoif led  the  proportion  shall  be  fto 
pounds  of  diatomaoeous  earth  to  eaoh  saok  of  oement   and  a  shovel   and 
one-half  of  oement  shall  be  added  to   compensate  for  extra  bulk  of  earth 

Calatom,    Celite  or  Diasil  brands  of  diatomaoeous  earth  will   be 
approved* 

Proportions; The  exaot  proportions  of  the  oement,    fine  aggregate 
and  coarse  aggregate   to  be  used  in  the  oonorete  shall  be  determined,  for 
the  materials   to  be  used,    by  tests  made  under  the  direotion  and  subjeot 
to  the  approval   of  the  Arohiteot.The  testing  laboratory  shall  be  as   sel- 
ected by  the  Architect.   Cost  of  these  tests,   determination  and  oontrc'^ 
Of  the  oonorete  mix  shall  be  paid  for  by  the  Contractor* The  grading 
and   quality  of   the  fine  and  ooarse  aggregates   shall  be  uniformly  main- 
tained  throughout   the  work,    as  required  to  oomply  with  the  various  de- 
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eigned  mixes.  ^~5 

The  unit  of  measure  for  proportioning  the  oonorete  shall  be  the 
oubio  foot.  Kinety-four  (94)  pounds  (one  bag  or  1/4  barrel)  of  Port- 
land oement  shall  be  considered  as  one  oubio  foot* 

Saoh  of  the  constituent  materials  shall  be  measured  separately  by 
volume.  The  fine  and  ooarse  aggregates  shall  be  measured  loose  as 
thrown  into   the  measuring  devices.    Suoh  necessary  bunkers  and  ship- 
ment shall  be  provided  and   suoh  methods   shall  be  used  as  will*    In  the 
•pinion  of  the  Arohiteot,    seoure  the  speoified  proportions  of  the 
materials  uniformly  in  eaoh  batoh. 

The  moisture  oontent  of  the   sand  must  be  oheoked  by  weight*    or 
ether  approved  methodf    so  as  to  keep   the  proportion  of  mortar  and  the 
water  oontent  uniform* 

Cenorete  for    structural  purposes,    such  as   slabs,    beams,    oolumns, 
walls  of  8"   thiokness  or  less,    step  and  stair  work,    etc.,    shall  be 
mixed  in  the  proportion  of  one   (I)  saok  of  oement,    six  (6)  eublo  feet 
of  dry  loose  aggregates  and   the  diatomaoeous  earth  admixture  measured 
separately* 

Conorete  for  bulk  and  heavy  work,    foundations,    walls  over  8" 
thick,    eto»,    shall  be  mixed  la   the  proportion  of  one  saok  of  oement, 
seven  oubio  feet  of  loose  dry  aggregates  and   the  diatomaoeous  earth. 

Consistency;    The  materials  shall  be  mixed  with  a  minimum  amount 
of  water  to  produce  a  oonorete  of   such  consistency  as  will   allow  it 
to  flow  sluggishly  into   the  forms,    around   the  reinforcing   steel   and 
oompletely  fill    the  forms  with  the  aid  of  thorough  and  oareful   tamp- 
ing* The  object  of  this  requirement   is   to  get  a  workable  oonorete 
that  will  produce  a  uniformly  dense  and   strong  oonorete.    In  general 
the  consistency  as  determined  by   the   standard   "Slump  Test"   shall   not 
be  less  than  two   (2)  inohes  nor  more   than  five    (5)   inches  ae  determin- 
ed by  the  Arohiteot  for  the  different  parts  of  the  struoture. 


/ 
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Conditions  may  arise   in  plaoing  the  oonorete  whioh  will   require 
the  use  of  a   quantity  of  mixing  water   that  will  reduoe   the  oompressi 
strength  of  the  oonorete  below  the  minimum  speoif ied,    in  whioh  oase 
euff ioient  additional  oement  shall  be  used  in  the  oonorete  mix  to  com- 
pensate for  the  reduotion  in  the  required  strength  of  the  concrete 
oaused  by   the  use  of  the  excess   quantity  of  mixing  water* 

The  use  of  additional   oement  in  oonorete  to  offset  the  detrimental 
effeot  of  excess  mixing  water  will  only  be  allowed  with  the  approral 
of  the  Arohiteot,    and   the  Contractor  will  not  be  entitled   to  any  add- 
itional compensation  for   such  extr  a  oement  used* 

Mixing;     The  mix  shall  be  made  by  a  *full   sack  batch*  maohine 
mixer  of  type  approved  by   the  Arohiteot  and  each  batch  shall   bt  run 
long  enough  for  the  conglomerate   to  beoome  a  homogeneous  mixture,    con- 
tinuing a  minimum  time  of  one   (I)  minute  after  the  last  aggregate  has 
been  plaoed  in  the  mixer*     All  batohes  shall  be  of  uniform  oolor  and     _ 
consistency*   The  mixer  drum  shall  hare  a  speed  of  not  less  than  (14) 
revolutions  per  minute  or  more  than  (18)  revolutions  per  minute. 

The  mixer  shall  be  equipped  with  a  suitable  charging  hopper  and 
shall  have  a  water-storage   and  water-measuring  device  which  must  be 
suitable  for  an  aoourate  and  qui  ox  oontrol  of  the*  amount  of  water  used 
in  each  baton.     It  shall   be   equipped  with  a  bell  device  that  will  ring 
once  when  the  hopper  is  emptied  into  the  mixer  and  twioe  when  the  mixer 
it  discharging  into  the   skip,   The  uniform  oontrol   of  water   is  essen- 
tial,  and  the  Contractor  must  seoure  the  approval   of  the  Arohiteot 
for  the  water   oontrol   apparatus  he  proposes  to  use.   The  entire   con- 
tents of  the  drum  shall  be  entirely  disoharged  before  reoharging* 

The  remixing  of  mortar  or  oonorete  that  has  partially  set  will       _ 
not  be  permitted*     No   oonorete  shall  be  deposited  in  the  work  whioh  ^B 

has  begun  to  set  and  in  no   oase  if  it  has  been  mixed  for  a  period 
longer   than  half  an  hour* 
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The  oapaoity  of  all  wheel  barrows  used  in  measuring  materials 

shall  be  plainly  marked   in  white  paint  on  the  outside*  Emptied  oement 
sacks  shall  be  folded  and  neatly  piled   in  stacks  of  50  for  oounting  by 
the  inspector* 

grj^Axed  Conors te^     Conorete  pre-mixed  at  a  oentral  plant  and 
delivered  to  the   site  in  oarriers  may  be  used  in  plaoe  of  the  local 
mixing  plant.   If  this  system  is  used,    the  mixing  at   the  oentral  plant 
shall  be  done  under  the  oontrol  of  the   testing  laboratory  specified 
herein  and  all  of  the  requirements  herein  for  conorete   shall  be  striot- 
ly  complied  with*   The  charges  of  the  testing  laboratory  for  this  work 
shall  be  borne  by  the  Contractor* 

gl ao inq :     Conorete  when  mixed  shall  be  immediately  deposited  with- 
out any  separation  of  its   ingredients   and  thoroughly   tamped   so   that  all 
parts  of  the   forms  are  filled  and  so   that  no  voids  remain*    If  separ- 
ation ooours  during  transportation!    the   oonorete  must  be  dumped  on  a 
platform  and  remixed  by  shoveling  before  placing  in  work*  Conorete 
shall  be  spaded  and  rodded  so  as  to  work  it  through  and  under  closely 
spaced  reinforcing  bars* 

The  above  work  must  be  done  in  &  thorough  workmanlike  manner  to 
obtain  a  uniform  dense  conorete.    The  Arohiteot  will  require   the  Con- 
tractor  to  put  on  as  many   tampers  as  he   considers  necessary   to  seoufe 
the  desired  results  for  the  different  parts  of  the  structure.  Also       ' 
the  forms,    beams,    eto«*    Bhall  be  vibrated  by  hammering  same  as  required* 
Uniform  appearance  of  exposed  surfaoes  must  be  obtained.  Visible  pour- 
ing lines  will   not  be  tolerated.   Conorete  must  not  be  deposited  in 
water,     Ho  vertical  pour  shall  exceed  12'0*i 

The  conveyances,    truokSj    or  barrows  must  be  thoroughly  cleaned 
after  eaoh  dumping   into   the  forms*   Any  conorete   spilled  on   the  forms 
Or  reinforcing  steel    in  portions  of   the  building   not  immediately 
oonoreted  shall   be   completely  removed  prior  to  plaoing  the   conorete   in 
that  portion  of  the  work*   If  this  waste  conorete  is  allowed   to  set 
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partly  set  up  It  must  be  removed  from  the  job*   Spouting  of  oonorete 

direct  into   the  forme  will  not  be  permitted,  <0 

So   oonorete   shall  be  mixed  or  placed  unless  there  is  an  inspector 
present.  Any  work  plaoed  without  inepeotion  may  be  oondemned  and  re- 
moved at  the  option  of  the  Arohiteot, 

7 lni shed  Appearance ;      The  exposed  exterior  walle  of  the  building 
and  the  exposed  interior  walls  of  the  first   floor,    the  stair  from  the 
first  floor  to  the  seoond  floor  and  the  seoond  floor  areas  shall  be 
given  espeoial  oare*  The  exterior  walls  will  be  finished  with  a  oement 
dash  and  the   interior  walls  with  a  oement  paint  as  specified  herein,  but 
these  coatings  are  not  calculated  to  oover  deficiencies  in  the  oonorete 
work.   The  plaoing   of  this  work  shall  be  given  speoial   oare,  Speoial 
efforts   shall  be  made  with  the  form  work,    tamping  and  vibrating  or 
hammering   of  the  forms  so   that  when   the  work  is  stripped  it  shall   pres- 
ent a  whole,    uniform,    smooth  surfaoe  free  from  form  marks*   voids  and     — 
other  defects  that  might  mar  its  appearance. 

Construction  Joints:     If  for  any  good  reason  approved  by  the  Arch- 
itect a  slab  or  floor  oannot  be  poured  as  a  oomplete  monolith  and  work 
has   to  be  stopped,    it  may  be   stopped  at  plaoes  satisfactory  to   and   in 
a  manner  approved  by  the  Arohiteot,  generally  in  the  oenter  of  a  span. 
The  Contractor*  must  submit  plan  and  schedule  of  pouring  operations 
for  approval  before  starting  the  oenoreting.   If  work   is  begun  on  any 
seotion  it  shall  be  oarried  on  continuously  tt  the  line  or  Joint  deter- 
mined upon. 

If  for  any  reason  approved  by  the  Architect  the  oonorete   is  allow- 
ed to  set  at  any  level  or  en  any  line  before   the  balanoe   is  poured, 
speoial   care  must  be  taken   to  break  up  and  remove  all  laitance   and        ^ 
thoroughly  roughen,    wash  and  olean  and  eto*   the   contact  surfaces   so   ti   * 
a  proper  bond  will  be  obtained  with  the  added  oonorete. 

In  line  with  the  requirements  for  the   "finished  Appearanoe*  as 
specified  above*    the  work  shall  be  so  arranged  that  an  entire  seotion 
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oan  be  poured  up   to  a  determined  level   entirely  around  the  building. 

These  predetermined  pouring  levels  are  indicated  on  the  drawings. 

Before  beginning  new  work  on  oonorete  previously  set,    the  oontaot 
•urfaoes  must  be   thoroughly  washed,    cleaned  and  moistened  and  a  good 
layer  of  neat  oement  paste   shall  be   slushed  on  immediately  before  pour- 
ing oonorete.     ?or  walls  and  columns,   grouting  as  speoified  below  shall 
be  used  instead  of  oement  paste, 

Construction  Joints  in  members  and  slabs  shall  be  reinforoed  as 
shown  in  details  on  the  plans.     If  not   speoifioally  shown,    the  oon- 
struotion  Joint  shall  be  reinforoed  as  direoted  by  the  Arohiteot. 

Qrouting;   Immediately  before  starting  to  pour  oonorete  walls  and 
columns,    a  uniform  layer  of  grout  two    (2)   inches  deep  shall  be  plaoed 
in   the  bottom  of  all   wall   forms  and  four   (4-)   inohes  deep  in  oolumn 
forms.      The  grout  shall   oonsist  of  one    (I)  part  cement  and  two   (2) 
parts  of  sand  with  enough  water  added  to  make  a  thick  consistency. 

Patching;  Ordinary;    Immediately  after  removing  forms  all   oonorete 
surfaoes  shall  be  inspeoted  and  any  poor  Joints,    faulty  moldings,   voids, 
stone  pockets,    etc,    shall    then  be  repaired  by  cutting  out  and  back   to 
full   solid   surfaoe   and  in   suoh  manner  as  .to   form  a  key  for   oement  mor- 
tar fill.   The  mortar   shall   be   composed  of  one   (I)  part  oement  and  one 
and  one-half   (l-d/2)  parts   sand  and   shall  be   thoroughly  compacted  into 
plaoe  and  finished  neatly  and  smoothly  on  the  exposed  surfaoe.  On  ex- 
posed oonorete  finish  surfaoes   the  patohing   shall  be  done   to  matoh 
adjoining  surfaoe   and   to   the  satisfaction  of  the  Arohiteot, 

Patohing:   Speoial:  All  parts  speoified  herein  for  speoial  form 
work  shall  be  given  speoial   oare   in  patohing  after   stripping.  Expert 
plasterers  shall*  be   employed  for   this  work.  Holes  and  sinkages   shall 
be  plastered  flush,    bulges   and  projeotions   shall  be  reduoed  flush, 
damaged  edges  and  moldings   shall  be  repaired,    the  real   and  false  seg- 
mental Joints   in   the  fluted  part  of  the  tower  shaft   shall  be  out  and 
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patohed  to  uniformity,  arris  edges  shall  be  out,  patohed  and  shaped  to 
oorreot  lines  and,  in  general,  all  of  this  special  work  shall  be  gon^ 
over  most  oarefully  and  put  in  satisfactory  order  and  oondition.  The 
patohing  shall  be  finished  to  reproduce  the  color,  texture  and  density 
of  the  surrounding  oonorete* 

Curing;  All  "fresh"  conorete  shall  be  proteoted  from  the  direot 
rays  of  the  sun,  from  the  drying  winds  and  against  wash  by  rain*  All 
conorete  shall  be  kept  soaking  wet  for  a  period  of  ten  (10)  days  after 
being  plaoed«  Cement  finish  on  floors  must  be  entirely  oovered  with 
a  layer  of  sand  at  least  one  (I)  inoh  thick  immediately  after  final  set 
and  kept  water  soaked  for  a  period  of  two  12)  weeks. 

Cement  finished  floors  will  be  tapped  or  sounded  six  weeks  after 
they  are  oured*  All  hollow  sounding  areas  shall  be  entirely  removed 
back  to  such  lines  as  repaired  by  the  Arohiteot  and  the  defeotive  area 
re-laid. 

Care  must  be  taken  not  to  disturb  in  any  manner  the  reinforoing 
material  projecting  from  freshly  plaoed  oonorett* . 

Samples  and  Tests;  Al)  designing  of  conorete  mix,  oentral  plant 
inspections  of  oements  and  pre-mixed  concrete,  job  inspections  and 
oylinder  tests  shall  be  done  by  a  testing  laboratory  seleoted  by  the 
Arohiteot.  All  oharges  for  this  work  shall  be  paid  by  the  contraotor. 
The  Arohiteot  will  determine  the  amount  and  extent  of  the  tests  and 
inspections  to  be  made*  Reports  on  these  tests  and  inspections  will 
be  delivered  direotly  to  him. 

Samples  of  the  oonorete  aggregates  shall  be 
submitted  to  the  Arohiteot  for  testB  and  approval  before  any  of  these 
materials  are  used* 

Samples  of  the  mixing  water  may  be  tested  t  * 
the  option  of  the  Arohiteot* 

The  Arohiteot  will  have  samples  taken  of  the 
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oonorete  mixture  an  it  is  being  poured.   The  samples,    which  will  be 

taken  in  the  form  of  standard  cylinder*   (6)   inches  in  diameter  and 
nine   (9)  inohes  high,    will  be  tested.   The  oonorete  shall  develop  a 
Minimum  compressive  strength  of  not  less  than  1200  pounds  per  square 
inoh  at  the  age  of  seven   (7)  days  and   2000  pounds  per  ep^are  inoh  at 
the  age  of  (28)  days. 
FORMS;  OBNBRAL  CONSTRUCTION; 

The  forms  for  all   oonorete  work  shall  be  complete  and  of  suffic- 
ient strength  and   construction   to  prevent  any  spread,    shifting  or 
settling  when  oonorete  is  deposited  therein,    and  tight   enough  to  avoid 
any  leaking  or  washing  out  of  oement  or  sand   from  the  oonorete.  All 
form  work  shall  be  absolutely  true  and  aoourate* 

All  dirt,    ohips,    sawdust,    rubbish,   water,    etc,    shall  be  thorough- 
ly removed  from  the  forms  before  any  concrete  is  deposited  therein  and 
the  forms  washed  out*   Bb  wooden  ties  nor  blooking   shall  remain  in 
spaces  oonoreted. 

The  forms  shall  be  made  of  good  sound  lumber,    free  from  loose 
knots,    and  of  suffioient   size  and  strength  to  withstand  all  pressure 
that  may  be  brought  on  them  without  bending  or  omening.  Unless   spec- 
ified otherwise  under  Special   Form  Construction,    all   form  lumber  ooming 
Into  oontaot  with  oonorete  shall  be  1"  x  6*  sized  on  one  faoe  and  one 
edge  to  a  uniform  thlokness  and  width.  Other  lumber  may  be  rough. 
Structural  defeots  shall  be  out  out  and  holes  stopped  with  tin  patohes. 
The  smooth  side   shall  be   turned   to   the  oonorete. 

The  plumbing   and  leveling  of  the  forms   shall  be  attended   to  by 
oertain  competent  men  specially  assigned  for  the  Job.  Before   the  pour- 
ing of  the  oonorete  begins,    all   forms   shall  be  tested  with  an  instrument 
for  position,    both  horizontally  and  ver ti call y*IXi ring  the  pouring  of  the 
oonorete,    the  forms   shall  be  watched  by  those  men  and   they  shall    oorreot 
any  displacement   or  looseness  of  forms  or  of  reinforcement.      Hd  other 
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work   shall  be  done  upon  the  forme  nor  shall   they  be  removed   in  any  way 

after  the  oonorete   is   in  plaoe  until    the  time  for  removal   of  forme* 

Torm  boards  and  forms   shall  be   thoroughly  ©leaned  and  repaired 
before  re-using* 

Clean-out  doors  shall  be  plaoed  at  the  bottom  of  all   forms  at  eaoh 
pouring  level*   Speoial   attention  shall  be  given  to   cleaning  out  the 
bottoms  of  all   forms  before  any  conorete  is  poured* 

forms  for  oiroular  stairs  shall  be  left  open  temporarily  on  the 
treads  so   that  the  oonorete  oan  be  plaoed  without  flowing   and  then 
tightly  closed  after  the  oonorete  is  poured  so  that  pouring  may  be 
continuous  for  the  entire  slope* 
FORMS  ft  SPECIAL   CONSTRUCTION 

General :     As   speoif  ied   above,    the   entire  exterior  of   the  building 
is  to  be  finished  with  a  oement  wash*   This  will  give   the  building  even 
texture  and  oolor,    will   oover  up  patohes  and  will   conoeal    slight  de- 
ficiencies in  the  form  work*   It  will   not  oover  imperfect  or  defective 
form  work*   Similarly,    the  first  and  second   floors  and  the  stairway 
between  are   to  be  finished  with  cement  paint  which  will  not  oover  any 
deficiencies  in  the  form  work*  for  these  reasons,    speoial   care  will 
have  to  be  exeroised  in  building  the  form  work,,  pouring  the   concrete, 
stripping  the  forms  and  patchings*     Practically  perfect  work  must  be 
produced*  Defective  oonorete  work  appearing  after  stripping  will   have 
to  be  out  out  and  repaired  by  hand  plastering  as  required  and   to   the 
oomplete   satisfaction  of  the  Architect* 

All   form  boards  ooming   into  contaot  with  the   conorete 
•urfaoe  of  these   speoial  parts  shall  be  good   quality  Douglas  fir  or 
Redwood*   shall  be  surfaced,    shall  have  all  defects   out  out,    all  butt 
joints   shall  be  re-cut  to  an  absolutely  square   edge  and   all   Jointings 
shall   be  flush*  Certain  parts  shall  be  mill  made  where   specified  or 
required*   Forms  may  be   shellaoed  or  varnished  with  waterproof  varnish 
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but  no  oil   or  any  other  compound   that  might  prevent   the   adherence'of 
the  oemont  wash  shall  be  used.   Speoial   surfaces  may  be  lined  with  gal- 
vanized  iron  or  tempered  Presswood  AiaBonite.      In  either  case,    the 
•heete  shall  be  used   in  as  large  sizes  as  are  manufactured  and  Joints 
shall  be  butted*    Nail   heads   shall  be  driven  flush  but  not  countersunk. 
Where   the  detail   being  formed   is  a  vertical   design,    such  as  columns, 
pilasters,    eto,,    the  form  Joints  shall  be  placed  vertically,  Where  a 
vertioal  detail   is  less  than  12*  wide  a  single  board  shall  be  used. 

The  following  provisions  as   to  speoial  forms  are   suggestive  rather 
than  mandatory.    The  Contractor  may  submit  alternate   sohemes,    with  the 
provision  that  the  desired  results  must  be  obtained  and  that  the  schemes 
must  meet  the  approval  of   the  Arohiteot,  Results  not  methods  are  im- 
portant and  vital. 

Interior  work:   Special  Parts:   Inolude   the  vestibule,    elevator 
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lobby,    restnuriantj    stairway  from  1st   to  2nd  floor  and   the  publio  parts 
of  the  second  floor*      In  general,    this  covers  all  parts  of  the  lower 
floors  to  which  the  publio  will  be  given  aooess,   The  toilet  walls  be* 
hind  the   tile  wainscot   should  be  left   rough  to  receive   the   tile*    The 
exposed  parts  above  the  tile  in  the  toilets  may  be  standard  form  work, 
appearance  being   secondary. 

The  balance  of  the  interior,    closets,    ktVchowt    Janitors 
rooms,    stairway  from  seoond   to  lantern  floor,    elevator  shaft,    etc*, 
shall  be  formed  with  the   sound,    1"  x  6"   SIS-2B  Douglas   *ir  laid  up 
with  sufficient   care    to   produce   smooth  surfaces* 

The  form  lumber  against   the  concrete   in  the   speoial   inter- 
ior parts  shall   be  1"  x  6"   T&G,    or  sheet  metal   or  Masonite  as   specified 
may  be  used.     Butt  Joints   shall  be  out  square   and  laid   tight  and  flush. 
Knot  holes   shall   be   cut  out.      Pronounoed    slash  grain,    wanes  or   similar 
defects   that  will    snow  in   the   stripped  work  shall   be   cut  out,   Angles, 
edges,    arrises  and   similar  forms   shall   be  aoourate   and   carefully  form- 
./f _    All   Joints   shall   be  flush. 
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Exterior  'York:   Exterior  work  can  be  considered  in  three  sectionsj 
First :_  The  lesser  or  smaller  ornamental  work  such  as  <0 
bho  or oh eft  around  the  main  doorway,  columns  around  the  rootaur-anfr-  winn 
dows,  moldings  and  set  backs  and  buttress,  and  arch  forms  from  the 
412*0"  level  up. 

ad;   The  plain  surfaces  of  the  first  &  second  floors, 
the  towe.   ise,  and  from  the  412 '0"  level  up. 

Third;   The  fluted  section  of  the  tower  or  column  extend- 
ing approximately  between  elevation  319 r  to  412*  7-1/2", 

First  Qroupt   The  forms  for  the  special  parts  of  the  first  group, 
such  as  the  small  columns  on  the  first  floor,  the  engaged  columns  at 
the  lantern  floor  and  the  smaller  arches  shall  be  mill  made  and  brought 
to  the  job.  They  must  be  formed  so  that  they  can  be  stripped  without 
"pinching"  the  pour.   Soffits  of  arches  shall  be  formed  by  bending  the 

form  material  and  not  by  short  cross  pieces.  '.Vhen  the  material  is  t..— 

i 

same  as  that  of  the  jambs  under  the  arches,  the  form  joints  of  jambs 
and  arches  should  be  continuous. 

Second  Group:   The  forms  for  the  second  group  or  the  plain  sur~ 
face  group  shall  be  formed  similarly  to  the  work  described  for  the 
public  parts  of  the  interior. 

Third  Group:   This  group  includes  the  main  shaft  or  fluted  column. 

The  essential  results  required  are  that  the  shaft  shall  be  tapered  from 

bottom  to  top,  that  the  arris  edges  shall  be  accurately  alined,  that 

the  surfaces  of  the  different  segments  shall  be  in  even  plante  and  that 

the  actual  joim;  -   bhe  pour  of  each  section  shall  be  accurately  level 

around  the  shaft, 

Ea-ih  segment  of  pour  is  about  lit 6"  high.  This 

will  be  marked  by  a  fillet  in  the  forms  to  make  a  defined  joint,  T}  ^ 

joint  shall  be  level  entirely  around  the  shaft,  Midway  between  the 

pour  joints  will  be  a  false  joint,  using  a  fillet  similar  to  the  one 
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used  for  the  actual  Joint*   Thie   shall   also  be  level   around  the  entire 

■haft,  .    , 

Bach  flute  is  about  3*6*  from  edge   to  edge  of  arris,    varying  as 

the  taper  draws  in  at  the  top.   The  flute  is  formed  on  the  segment  of  a 

\5*     radius 
olrcle,    the  oonoayity  being  about  -J*  and/oonstant  for   the  entire  shaft ♦ 

The  joints  in  the  font  seotions  shall  ooour  at  the  center  of  the  oon- 
oayity. 

The  forms   shall  be  mill  made   in   separate   seotions   the  full  height 
ef  the  pour  seotion  (about  11*6")  and   the  width  about   5"  1«»»   than  the 
distanoe  from  center  to  center  of  oonoayity.    This  distance  varies  ab-eu-t* 
£»^k*  from  bottom  to  top*  All   forms   shall  be  exaotly  similar  in  con- 
struction,   size,    form,    etc*    and  each  form  shall  be  a  separate  unit*   The 
variation  on  the  distances  of  the  centers   shall   be  compensated  for  by 
wedge  shaped  staves  of  variable  widths  set  in  at  the  joint  on  the  con- 
cave oenters* 

laoh  pour  seotion  will  require  a  complete  set  of  form  units  unless 
the  contractor  chooses  to  alternate   the  sets;   in  which  oase  probably 
two  complete  sets  will  be   sufficient,    Additional   or  replacement  form 
units  should  be  provided   in  oase  of   irrepairable  damage* 

If  wood   surfaoes  are  used,    the  boards   shall  be  run  vertically  and 
in  single  lengths*   The   surface  of   the  boards  shall  be  milled  to   the 
radius  of  the  flutes,    the  edges  leveled  and  T&G,      The  boards  shall   be 
spaced   symetrioally  on  eaoh  side  of   the  arris  edge,    any  variation  ooming 
at  the  form  Joint. 

The  taper  and  ooncentrioity  of  the  shaft   shall  be  maintained  by 
measurements   taken  from  the   central   plumb  line  oyer  the  benoh  mark   as 
speoified  herein  and  not  by  outside  measurements  or  taper-templates. 

Special  care   shall  be   taken  in  clamping   and  anohoring  these  unit 
forms   in  place.    Saoh  unit  form  shall   be  rigid   and   strong  in  itself  and 
its  edges  shall  bear  tightly  against   the   adjustable  wedge. 


A  bevoled  bonding  key   at  least   2"  deep   and   3-1/2"   wide   shall  be 
bedded   entirely  around   the    top  of  eaoh  pour  seotion, 
FORM   WIRK31 

In  plaoing  the   form  wires  which  extend   through  exterior  walls,    a 
neat  hole  just  large  enough  to  allow  the  wire  to  pass   through  shall   be 
bored  from   the   inside  of  the   forms.   The  vertical   spacing  shall  be  work- 
ed out   so    that   these  wires  will    come  at   the  form  board  joint  line* 

Form  tie  wires   through  exterior  walls  must  be  placed   so   that   they 
■lope  downward   toward   the  outside   surface  of  wall   not  less   than  one   (I) 
inoh, 

After  stripping  the  concrete,    the  form  wires  shall  be  neatly  out 
9tt$    baok  of  the   face  of  the  concrete,    with  a   small,    sharp,    oold  chisel, 
cutting   against   a   steel   anvil    to  prevent  spall ing,    oare  being  taken   not 
to   chip  or  spall   the   concrete  as  a  minimum  amount  of  pointing  will  be 
allowed* 

The   ends  of  the  wires,    before  pointing  up,    shall  be  treated  with 
a  rust  retarding  material.   This  material  and  pointing   shall  be   subjeot 
to   the  Architect's  approval,* 
OUARANTfiB  Off  PORKS; 

This  Contractor   shall   absolutely  guarantee   that  ledges,    bulges, 
gravel  pockets  or  other  defects  will   be  avoided,   When   this  work   is 
stripped,    any  defects  as  above  mentioned  caused  by  negligence,    faulty 
or  insecure  work,    must  be  removed,    repaired  or  refinished,    as  may  be 
direoted  by  the  Architect,    at   the   expense  of  this  Contraotor* 
REMOVAL  OS*  P0HM3; 

Jonas   shall  not  be  removed  until   the  conorete  has   thoroughly  set 
and  in  no   oaee  until   notified  by  the  Arohiteot   to  do   so. 

In  no  oase   shall    shoring   supporting   the  dead  weight  of  conorete, 
be  removed  in  less   than  fourteen  (14-)   days  after  pouring* 
iELOOR  SLABS: 
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All   floor   slabs   shall  be   finished  monolithic  with  structural   work* 
The  freshly  poured  slab   ehall  be  soreeded  and  floated   to  a  uniformly 
even  eurfaoe  and  to  grades   as   shown*   Care  must  be  taken  that   the  finish 
is  true  to  grade  and  there   shall  be  not  more  than  one-quarter   (1/4)   inoh 
yariation  from  a  surfaoe  plane  in  a  distanoe  of  twenty  (20)  feet* 

There   tile,    or  oement   floors  laid  separately,    or  other  lithio  mat- 
erial is   specified  and/or   shown  as  a   top  or  floor  finish,    the   Btruotural 
oonorete  slab   shall   be   soreeded   to   the  proper  grade  or  level.  All   lait- 
enoe   shall  be   oleaned  off  and   the   surfaoe   roughened   to  form  a  good  bond 
t*T  the  bedding  material* 

"Where  areas  are  shown  and /or  speoified  for   cement   topping  laid   in- 
tegrally,   this   topping   shall   be  laid  integrally  and  incorporated  with 
the   slab  as  speoified  below* 
OTHER  TRAJS8; 

The  Contractor  shall  make  provision  in  the  forms  for  all    sleeves, 
hangers,    anohors,    conduits,    eto«,    required   to  be  placed  in  the  oonorete 
by  other  trades,    before  pouring  the  concrete  and   shall   also  verify  the 
location  and  levels  of  all    such  work  before  proceeding  with  the  oonoret- 
ingt   He   shall    see   that  all    anchors*    hangers,    etc,,    for  steel   furring 
and  similar  work  are  properly  placed   in   the  forms* 
R3IffK)RCIfl&    STB3L   AKD  FABRIC; 

Reinforoing   steel;      The   steel  used  for  reinforoing  shall  bt  of 
structural    steel    ojJality  made  by  the   open  hearth  prooess  and    shall   be 
made  in  accordance  with  and  oonform   to    the  Standard  Specifications  for 
Steel  Reinforcing  Bars  of  the  Amerioan   Sooiety  for  Testing  Materials 
Serial  Designation  A-l£  as  latest  revised*   The  reinforoing  steel    shall 
be  free  from  flaking,    scale  or  coatings,    of  any  oharaoter  which  will 
tend  to  reduoe  or  destroy   the  bond* 

All   reinforoing  bars   shall   be  of   sizes   called   for  on  drawings»The 
dimensions  given  are  one   side  of  the    square  of   the  net   seotion,    exoept 
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where  round  bare   are   speoifioally  oalled   for.  All  bars  shall  toe  of 
meohanical  bond   type  and  of  a  kind  approved  by  the  Arohitect*   All   toa 
shall   be  bent  or   straight  as   shown  or  oalled  for  on  the  drawings,    shall 
be  aoourately  plaoed  and   thoroughly  wired  at  intersections  and  in  the 
form  to  hold   them  firmly  in  place  while  the  oonorete  is  being  poured* 
Extreme   oare   shall  be  used   to  set  aoourately  and   to  hold   firmly  in 
place  all  bars  near   the    top  surfaoe  of  slabs  and  framing  members, 

A  11  bars  at   splices   shall  be   thoroughly  lapped  and  splices  shall 
stagger  as  much  as  possible.   Unless  otherwise   shown,    bars  at   splioes 
shall  lap  at  least  fifty   (50)  diameters  and   all   splioes  shall  bt  at 
oolumn  oenter  lines  or  points  of  support* 

All  bars   shall  be   thoroughly  proteoted  by  conorete   as  per  detailed 
dimensions   shown  on  the  drawings*     36   steel   shall  be  nearer  than  one  and 
one-half   (1*1/2)   inches  to   the   surfaoe  unless  specially  shown* 

All   steel  dowels  shall  be  plaoed  before  the  conorete  sets;   not   c  _' 
an  hour  after  the  concrete  has  been  poured.     Care   shall  be  taken   to    see 
that   the  concrete  is  thoroughly  tamped  around  the  dowels. 

The  relnforoing  steel   in  the  foundation  or  other  oonorete  resting 
on  the  rook    shall  be  hung  from  supports,   In  ne  case  will   the  Contractor 
be  permitted   to  support  reinforoing  steel  above   the  rook  by  the  use   of 
rocks,    bricks  or  other  materials, 

Wherever  conduits,    piping,    inserts,    sleeves,    etc,,    interfere  with 
the  placing   of  reinforoing  steel   as   shown  or  called  for   the   Contractor 
shall    consult  the  Architect  and  secure  from  him,    in  writing,    the  method 
of  procedure  before  pouring   any  concrete.   The  bending  of  bars  around 
epenings  or   sleeves  will  not  be  permitted. 

Reinforcing  Fabric;     Reinforoing   fabrio   shall   be  Clinton  Bieotrio- 
ally  welded  or  an  equivalent  satisfactory  to  the  Arohiteot,   The  mater* 
shall  be  as   specified  for  reinforoing   steel, Unless  shown  or  specified 
otherwise  it   shall   be  6"x6"  mesh  and  #10*«#10  wire. It   shall  be  new  and  un 
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rusted »     The  edges   shall  be  butted,    and   the   ends  lapped  6"  or  anchored 
to  abutting  construction  as   the  oondition  may  require* 
INSPECTION 

A  11  oement,   reinforoing  steel,    and  other  materials  entering   into 
the  work  shall  be  subjeot  to   inspeotion  and  tests  made  under  the  super- 
rision  of  and   as  direoted  by  the  Architect*    The  materials  will  be   sub- 
jeot  to    the  approval   of   the  Architeot   and  no  materials,    if  disapproved, 
•  hall  be  delivered   to    the  work  or  used   there  in,    but  shall   be   forthwith 
replaoed  by  approved  material.  All    oosta  of  the  sampling,    testing  and 
lnspeoting  of  materials  and  of  mixed   concrete  will  be  paid  by  the  Con- 
tractor*  The   testing  laboratory  will   be  selected  by  the  Arohlteot, 
DBNSimKG: 

The  oonorete   in  the   following  parts  of  the   building  shall  be 
"densified*  or  "super-densif ied"   as   speoified  above. 

The  Parts   to  be  Pens  If  led  are;  All   parts  where   speoial  form  work; 
is  required  as   speoified  above,    exoept   the  outer  walls  of  the  fluted 
shaft,    pilasters  and   columns. 

All   oonorete  foundations  below 
finished  grade   and   interior   oonorete   slabs  resting  on  earth,    rook  or 
filling* 

This  in  general   inoludes  all 
outer  walls  of  the  building   exoept  the  parts   to  be   super-densif ied« 

The  Parte    to  be  Super-denslf ied   are;   All   of   the  outer  walla  of 
the  fluted   shaft,    all   pilasters    *nd  engaged    columns   and    all    columns. 

The  Rest  of  the   Conorete  ffork;    Shall   be  admixture!  with  1-1/2" 
lbs.   of  diatomaoeous  earth  as  specified. 
BglSCH  MARKj 

The  Contraotor   shall  plaoe  a  semi-permanent  bench  mark  at   the 
exaot  center  of  the  oiroular  tower.   After   the   elevator  pit   is  exoavated 
and  finished,    the    oontraotor   shall    employ  a  licensed  surveyor   to   set 
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this  benoh  mark   in   the  pit,    The  looation  of  this  benoh  mark   shall  deter- 
mine  the  looation  of  the  tower  foundations  and   the   tower  walls.  As  ei 
oiroular   segment  is   formed  a  plumb  line  shall  be  dropped  to  the  mark  and 
the   exaot  oonoentricity  of  the   oiroular  walls  established  from  that 
oenter.  Under  no   oiroumstanoes   shall    the  oiroumferenoe  be  established 
by  outside  measures,    plumbings  or   similar  methods* 
WATERPROOFING  ; 

Membrane  waterproofing   is  inoluded  in  another   seotion  of  these 

Speoif ioations* 

Reglets  shall  be  out  from  2"  x  3"   N6*l  common  Douglas  Sir  ripped 
down  the   oenter  and  the  remaining  l«l/2"  xl-l/2"  pieoes  diagonally  ripp- 
ed to  form  pieoes  with  1-5/8"  bottoms  and  1-1/2"  baoks.   Drive  6d  common 
nails   in  backs  at  12"   intervals  to  form  anchors* 

Reglets   shall   be  set  in  the   oonorete  walls  with  their  bottom  4"      — 
above   roof  finish  around  all   oonorete  walls  rising  above  roofs  of  any 
kind,    around  exterior  floors  that  are   to  be  membrane  waterproofed  and 
elsewhere  as  shown  or  direoted* 

Smaller  reglets  3 A"  x  3 A"   shall  be  set  where   shown  or  direoted  to 
receive  metal   flashings,    etc 
gLOOR  PINISHSS: 

General ;   In  general,    there  will  be  four  olasses  of  floor  finishes; 

(a)  Where  the  finished  floor  is   tile  or  similar  lithio 

material*    In  this   case,    the  rough  slab   shall  be  brought  to   the  required 

level  with  screeds,    all  projections  shall  be  forced  below  that  level, 

and  finished  as   specified  above.     Allow  the  following  levels  below   the 

finished  floor  level  which  distances  are  minimum,  • 

tyiarry  tiles         -  2*1/2"  down  or  more, 
Ceramio   tiles        -  1-1/2"  down  or  more* 

(b)  Where  membrane  waterproofing  is   to  be  laid  on  oon- 
orete  slabs  forming  roofs  or  exposed  decks  or  floors.     In  this  oase, 
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backfill,    shall   s   composed  of  concrete  4"   thick  and    continuously  re- 
inforoed  in  every  direction  with  eleotrically  welded  galvanized  wire 
oloth  3"  x  3"  mesh  #3  x  #8  wire.  This  oraok  control,    temperature  re- 
inforoing   shall  be  placed  Midway  between  the  top  and  bottom  of  the  4" 
oonoret*  slab  and  eaoh  individual    section  of  eame  on  all   sides  shall  be 
lapped  1-1/2  full  meshes    (4-1/2")  on  eaoh  adjacent   sheet • 
CURIKJ: 

After  laying,    all   interior  cement   floors  shall  be   oovered  with 
Slsalkraft  paper   applied   as  direoted  by   the  manufacturers*      This  shall 
be  maintained   continuously  in  place  in  good  order  until    the  oompletion 
of  the  struoture.     Exterior   floors   shall  be  covered  with  wet  sand. 
RKPAIR3; 

Six  weeks  after  cement  floors   are  laid,    they  shall  be  tapped  and 
sounded  under  the  direotion  of  the  Arohlteot*   Hollow  spots  shall  be 
removed  back  to   such  lines  as  are  rehired  by  the  Arohiteot  and   the  de- 
fect ire  work  relaid* 
JILLING-IN; 

All   depressions   in  slabs,    not  otherwise   filled,    shall  be  filled   as 
direoted  or  required. 

LINIHG3: 

floors  of  the  Class  0  &  D  type   shall  be  lined  off*   The  lining  shall 
be  done  with  a  special   tool    cutting  not  less   thin  3/4"   deep  and  leaving 
a  small  V  on   the    surfaoe.    Angles   shall   be   aoourate   and   true   and   inter- 
sections  sharp   and   olean.   Linings   shall   be  run  about  18"  on  oenters 
depending  on   the   space«     Border  lines    shall  be  run  as  direoted* 

LOCATION; _ 

The  various   types  of  floor  finish  for   the  various  areas   shall  be 

as  follows; 

TfF&  A;      Throughout   the  vestibule,    elevator  lobby,    phone  room, 
three  areas  of  the  reetaurant,    two   toilets  on  the  first  floor, 
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Type  B :   Roofs  or  terraces,  roof  over  entrance  and  vestibule, 
of  the  second  floor,  outer  rim  or  deck  of  Belvedere  floor,  Plan  G~G; 
Roof  Plan,  Plan  I-I.   The  00111101*  deck/  of  Plan  D-  E>  shall  be  concrete 
finished  smooth  to  take  a  copper  roof  with  flat  seams,  and  wood  cleats 
shall  be  set  accordingly.   TJhoao  four  deck/f  will  not  be  membrane  water- 
proof. The  cement  steps  and  the  landing  from  K-H  to  I-I  shall  be 
included  in  the  parts  to  be  membrane  waterproofed,  but  shall  be  finished 
with  cement  as  specified  for  the  concrete  step  finishes0   (See  Detail 
Sheet  #8). 

Type  0:   On  all  other  floors  not  included  in  Types  A,  B  or  D. 

Type  D;  On  all  of  the  kitohon  area,^/^/^//?^ 

CONCRETE  STEPS: 

The  rough  slabs  and  risers  shall  first  be  formed  integral  with 
the  building  construction.  The  surfacings  shall  be  not  less  than 
1-1/2"  thick  in  any  part  and  laid  separately  from  the  rough  concrete. 
They  shall  be  composed  of  one  part  of  cement,  two  of  sand  and  one  part 
of  fine  topping  gravel  with  the  specified  earth  admixture. 

Concrete  steps  shall  be  formed  with  a  square  nosing,  slightly 
rounded  as  directed.  All  steps  shall  pitch  l/8"  to  the  front.  No 
more  and  no  less. 

Surfaces  shall  be  true  to  plane  and  angles  and  edges  accurate 
and  unbroken.   Step  finishes  shall  be  cured  as  specified  for  cement 
floors. 

The  treads  of  the  stairs  from  the  first  to  the  second  floor  and 
from  H-H  to  I-I  shall  be  treated  with  non-slip  aggregates  as  specified 
for  Class  D  floors,  except  that  the  aggregates  shall  be  applied  at 
the  ratio  of  one  pound  to  each  square  foot.  The  risers  shall  be 
trowelled  smooth.   Tread  margins  without  the  non-slip  aggregates  shall 

be  left  as  specified  for  rough  finished  steps,, 

All  other  treads  shall  be  finished  by  being  trowel -roughened  or 
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brush  stippled  as  directed.  Margins  trowelled  smooth  shall  be  left  at 
sides,  back  and  fronts,  leaying  4-  at  eaoh  side  or  end,  2"  at  the  baok 
and  1/4"  at  the  nosing. 

The   combination   cement   and  briok-mat   steps  and  landing  at   the 
main  or  north  entranoe   shall  be  inoluded  in  the  Briok  and  Structural 
Tile  Seotion  of  these  Speoif ioations.      The  rough  form  or  core   for  these 
shall  be  inoluded   in  this  Section. 

The  oonorete   and  cement  finished   steps  and  buttresses   at   the  south 
eleration  shall  be  inoluded   in  this  Seotion*   They  shall  be   constructed 
as  speoif ied  above  and  finished  with  rough  troweling  or  brush  stipple. 

The  concrete  and  oement  steps  at   the  casement  windows  of  the 
restaurant   and  other   steps  from  inner   to  outer  areas  shall  be   construct- 
ed as  speoif  ied  and  finished  with  the  rough-trowel  or  brush  stipple   as 
directed* 
BURIBP  ANCHORS; 

The  tower  piers  shall   be  anchored   to   the  rook  as  shown.  Hook 
borings  are   speoif ied  in   the  Excavating   end  Grading  Seotion  of  these  J 
speoif i oat ions.     The  anchors   shall  be  plaoed   in   the  bores  and  grouted        / 
in  plaoe  with  a  grout   of  one  part  of  oement  to    three  of  sand,    plaoed   as'/ 
dry  as  practicable  and   thoroughly  rodded  and  tamped  in  plaoe  with  steel 
rods, 
SCUPPERS;  , 

Imergenoy  overflow  scuppers   shall   be  placed   near  eaoh  roof  outlet. 
These  shall  be   salt  glased,    vitrified   sewer   tiles,    3"   in  diameter.    They 
shall  be  set  with  the  bell    end  on   the   inaide   and   flush  with  the   oonorete. 
The  lower  lerel  of  the  pipe  at   the   inside   shall   be   2"  above   the   roof 
level   at   that  point*    The  outer  end  of   the  pipe   shall   projeot  1"  beyond 
the  oonorete  and  cleanly  cut, and  ground  smooth, 

-PI 


3-25 


PUfflPjSOUSE; 

The  small  pumphouse  (See  Sheet  #1)  at  elevation  245* (approx- 
imately) shall  be  constructed  and  finished  as  specified  for  the 
main  building.  The  v/all,  roof  and  floor  sections  shall  be  formed  as 
shown.  All  of  this  work  shall  be  reinforced,   'The  inner  walls  shall 
be  hot-coated  with  two  coats  of  hot  asphalt.  The  roof  shall  be 
entirely  covered  with  composition  roofing  as  specified  in  the  "Mem-* 
brane  Waterproofing"  Section,  The  exposed  face  walls  shall  be  cement 
plastered.   The  door  and  frame  shall  be  metal  covered.  After  the 
building  is  completed,  the  excavations  shall  be  backfilled.* 
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CAST   3T0NJB 

The  work  required  under   this  Seotion  inoludes  all  labor,    materials, 
tools,    equipment  and  services  necessary  for  the  furnishing,    installation 
and  finishing  of  oast  stone  grilles  as  e#e- shown*    indicated  or  noted 


On  the  drawings  and /or  specified  herein. 
3AMPLB3* 

This  Contractor   shall    submit  a  sample  of  the  oast   stone  which  he 
proposes   to  use,    This    sample   shall    show  the   extreme  variation  in   equal- 
ity,   color  and  texture   that  will   ooour  in  the   stone  used  and   said 
sample   shall  be  clearly  marked  on  the  back  with  the   name  of  the  Con- 
tractor,   name  of  the  structure   and  date, 
MOPBLS: 

From  the  drawings,    full   sise  models  shall  be  executed  by  a  modell- 
•r  who   is  acceptable   to   the  Architect  ■   tat*  model   or  models  shall   be 
submitted  to   the  Architect  for  approval  before  any  work   is  executed 
theref roau^^^y  fyoooo/o/ /#*c/c///'?<  f  jb/tj/Z.?  c&s/$. 
MANUFACTURE; 

Tteeee  oast   stone  ggillis-  shall  be   composed  of  Portland  oement, 
orushed  marble  or  granite  and   such  other   ingredients  as  may  be  necess- 
ary to   faithfully  reproduce   the   color  and   texture  of  the  approved 
sample*   The   proportion  of  aggregate   to    cement  measured  by  volume   shall 
not  be  over  five   (5)  parts  nor  less  than  3-1/2  parts:.    The  oement  and 
aggregate   shall   be  mixed  in  the  proper  proportion  by   the  wet  process  and 
the  aggregate   so  graded  as   to  produce   a   stone  of  maximum  density  and 
homogeneous  throughout.    The  frames  and  fret  work  of  thes"M  cast  stone 
ggillos*  shall   be  rigidly  reinforced   in  every  direction  with  hot  dipped 
galvanized  1/4°    square  deformed   steel   bars. 

Those   oast   stone  ggillos   shall  be  properly  cured   and   shall    have 
sharp  well   defined   surfaces   and  arises   and   shall  be   composed  of  material 
which  will   have  a  compressive   strength  of  not  less   than  5*  00°  lbs»  per 
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square   inohes  on  2"  oubes*   The  cast  stone  shall   have  a  water  absorptio.. 
not   to   exoeed   A%  of  its  dry  weight,    after  being  dried  to  a  oonstant 
weight  at  150  degrees  Fahrenheit,    and  under  ordinary  immersion  for  a 
period  of  one  hour, 
KB-CUTTIflO; 

The  oast   stone  shall  be  re-out  and  touohed-up  as  the  Arohiteot  may 
require* 
INSTALLATION; , 

This  Contraotor  shall    set  and  seourely  anohor  thej&jr  grilles  in 
plaoe,    in  cement  mortar  when  and  in  a  manner  all   as  direoted  by   the 
Architeoti 
AMOUNT:  I 

Itcrtia  tc  be  dAst  in  c&gf  *tor>e.    shall  be  One.  j?l<af  ue,  1wd  ^m 

fasces,  two  cjY'ilks-toUcfvondowZj  Batas,tcr$  in  \>\an  (5-5-. 
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CBMENT  FINISH 
WORK   INCLUDED j 

This  Seotion  of  the  Speoif ioationa  shall   include   the  furnishing   of 
all  material,    appliances  and  equipment  neoessary  and  applying  and  fin- 
ishing  complete  of  all  Cement  Finish  to  the  exterior  of  the  building  as 
is  shown*    indioated  or  noted  on  the  aooompanying  drawings  and /or  spec- 
ified herein* 
MATBRlALSl 

Previously  speoif ied;     Portland  oement  and  ordinary  sand  ars   spec- 
ified in  the  Concrete  Section  of  these  Speoif ioations. 

White  Cement;   White   oement  shall  be  Medusa  or  Atlas  white  oement 
with  integral  waterproof ing* 

White  Sand:     White   sand   shall  be  Monterey  White  Sand* 
8AMPLBS; 

The  Contractor  shall  prepare  and  apply  samples  of  the  finished  work 
on  such  parts  of  the  building  as   the  Arohiteot  may  direot.  Accurate 
records  shall  be  kept  of  each  mix.   The  samples  shall  be  about  24*  x  36? 
When  a  sample  has  received   a  final   approval,    a  record  sample   shall   be 
made  on  wire  oloth  on  a  wood  frame   and  oement  underooat  to  replaoe   the 
oonorete   surface* 
PROTBCTION; 

All  openings  shall  be  protected  with  mats  of  building  paper  on  wood 
frames.  All   dashing   shall   be  finished  before  any  roofing  tile,    oopper 
roofing,    eto«,    is   set.  All   construction  not   to  be  dashed   shall  be 
adequately  proteoted,    and   in  case  of  any  spattering,    the  construction 
shall  be  thoroughly  oleaned  and  restored   to   the  satisfaction  of  the  Aroh- 
iteot* 
1PPLICATIOH;. 

General ;    The   entire   exterior  of  the  building*    inoluding   all   plain 
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walla,    ornaments,    reveals,    pilasters,    engaged  and  free   standing  oolumns, 
backs  of  parapets,    etc,    shall  be   finished   to  a  uniform  color   and  tex 

The  finished  work    shall  be   so  arranged  that  eaoh  day's  work   shall 
terminate  at  a  natural   boundary  or   stopping  plaoe,    such  as   sill    courses, 
parapet  oopings,    band   courses,    eto.    In  the  case  of  the  fluted  portion 
of  the   tower   stoppings  may  be  made  at   the  segmental  JointBi    In  any 
event  where  work   is    stopped  and  resumed   the  joining  must  be   invisible* 

All   work    shall  be    started  at   the  highest  point  and  carried  on  down. 
In   the   case   of  the  round  part  of  the   tower   (from  the   2nd  floor  up)   tht 
dashing    shall   go   entirely  around  a   seotion  stopping   at   a  horizontal  line 
and  having  no  vertioal   Joint* 

Suffioient  workmen  shall  be  used   to  permit  the  working  of  four   or 
more  gangs  on  a  level. 

/  Cleaning;      The   conorete   shall   be   thoroughly  oleaned  and  scrubbed 

down,    using  hose  and  a  stiff  broom  and  thoroughly  wetted   and  soaked. 

Wash;   While   the   surface  is  still   wet,    apply  a  cement  wash.   Use 
one  part  of  Portland  cement   to   two  parts  of  ordinary  sand  mixed   to   a 
consistency  of  thick  ore am.    Brush  it   on   thoroughly  with  a  short  handle 
broom.     Allow  it  to  set. 

Dash;      Wet   the  oement  wash  and   apply  a  dash  ooat.   Use  one  part  of 
white  oement   to    two  parts  of  white   sand  aooording  to    the   selected  and 
approved  formula*  Apply  with  short  handle  brooms  and  bring   to   tl* 
required   texture. 
WA3HB8 ; 

All  level  plaoes,    washes,    etc.,    suoh  as   tops  of  parapets,    sills, 
and   similar  plaoes  and   the  area  between  the  wall   and  the  outer  parapet 
shown  on  Plan  D-D  shall   be   coated   at  least  ImI/2"   with  the  dash  mixture 
and   trowelled    smooth.      In   the   oase   of   the  parapets   the  wash  shall   del-     4 
iver   to    the  inside.      In   the   oase   of   the  wash  on  Plan  D-D,    the  drainage 
shall  be    to   the   small    corner  roofs. 
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CARPENTER  &  IglLLWRK 
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^RKINCLUDSLD; 
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This  Section  shall   include   the  furnishing,    setting  and  finishing 
of  all   Carpenter  and  Millwork  as  is  shown,    indicated  or  noted  on  the 
aooorapanying  drawings  and /or  speoified  herein.   This  shall   also  inolude 
the  furnishing  and  setting  of  all   rough  hardware,    and   the  setting  of 
finished  hardware,     the  hanging  of  all   doors,    both  wood  and  Kalamein 
oovered,    and  the   furnishing   and   setting  of  all   doors,    Kalamein  dbors 
are  inoluded  in  the  Sheet  Metal   Section  of  these  specifications,    but  the 
hanging  of  the  doors  shall  be  included  in   this  Seotion. 
MATERIAL: 

Rough  Carpentering:  All  lumber  used  for  rough  carpentering*    rough 
bucks,    blocks,    reglets  and   similar  work   shall  be  #1   Common  Douglas  9ir« 
Wherever   this  material   comes  into  contact  with  or  is  set  in  oonorete, 
it  shall  be  thoroughly  coated  with  hot   oreosote, 

?ront  doors;      The  pair  of  front  doors  Bhall  be  constructed  with 
best  Quality,    olear,    straight  grained  Sugar  Fine   throughout,    except   the 
astragals  which  will   be  straight  grained  Eastern  White  Oak* 

Other  Millwork;   All   other  millwork,    door  trim,    Tostibulo  soreoaj 
etc,    shall   be  best   quality  #2  Clear   and  Better  vertical   grained  Doug- 
las^slash  grain,    knots,    roughnesses,    etc    It  shall  be  mill   sanded  and   the 
Holdings   shall  be  hand  sanded* 
ROUGH  CARPTHNTSR  WORK; 

General i     The  oarpenter   sub-oontraotor   shall   furnish  and   set   in 
the  forms  or  shall   superintend  the   setting  of  all  reglets,    nailing 
blocks,    rough  buoks,    eto*,    neoessary  for  the  attachment   and  support  of 
all   items  attaohed   to  concrete*   This   included  any  rough  backing  and 
similar  work  for  the  meohanioal  work.   Where   such  items  are  attaohed   to 
and  not  bedded   in   the  oonorete,    they   shall   be  fastened  by  means  of  bolts 
and  expansion  shields.   Plugging  will   not  be  permitted* 
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Bucks:   Bucks  in  concrete  shall  be  bedded  flush,   Bucks  on  the 
jamb  side  of  doors  shall  be  reinforced  with  l/2"  x  8"  square  head 
bolts  with  one  end  turned  up  2"  in  the  concrete  and  the  head  counter- 
sunk flush.   One  bolt  shall  be  placed  at  each  hinge  point,  Bucks 
in  tile  work  shall  be  anchored  to  the  tile  joints  with  approved 

anchors,        .  - 

Reglets:   RegLVts  shall  be  formed  as  specified  in  the  Concrete 

Section,  /  •  •  v  •     i_  *   _^ •  ^ 

*TTopper  Pleating:   The  Itop  small  roofV  sut  Finn  TUB  and  th(?   pqr>t.8 
of  tho  roof  adjaoont  to  tho  Vault  Lighto  Flan  Ci«0  will  be  covered  with 
copper  as  specified  in  the  Sheet  Ivletal  Section  of  these  Specifications', 
lTt  x  2"  stripping  set  as  required  by  the  sheet  metal  worker  shall  be 
bedded  in  the  concrete  of  these  areas,  *  ^ 

Other  Rough  Carpenter  'York;   Other  rough  blocking,  nailing  cleats, 
etc,,  shall  be  furnished  and  set  as  required  for  proper  anchorage, 
MILL  WORK; 

General :   All  mill  work  shall  be  produced  by  a  San  Francisco 
planing  mill.   All  mill  work  shall  be  the  best  quality  in  the  market 
and  shall  be  produced  and  installed  by  skilled  mechanics.   All  work 
practicable  shall  be  done  at  the  mill,  requiring  only  cutting  and 
fitting  at  the  building.   All  work  shall  be  accurately  fitted  and  cut 
and  shall  be  produced  and  installed  in  strict  accordance  with  the 
drawings  and  to  the  complete  satisfaction  of  the  Architect,   All 
standing  trim  shall  be  milled  v/ith  hollow  backs. 

All  nailings  shall  be  countersunk.   All  mill  work  set 
against  concrete  shall  be  primed  on  the  back  before  setting  and    ^ 
shall  not  be  set  until  the  concrete  is  bone  dry.  Any  exterior  mill 
work  shall  be  primed  on  all  faces  and  edges  before  setting.   Joints 
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shall  be  coped  and  mitred.   Casings  shall  be  mitred  and  back  fastened 
with  metal  clamps.  All  jointings  shall  be  flush,  accurate  and  true. 

Front  Doors:   The  front  doors  shall  be  manufactured  entirely  of 
sugar  pine  with  oak  astragals.   Rails  and  stiles  shall  be  solid.  Panels 
shall  be  solid  and  not  less  than  13/16"  thick.   They  shall  be  set  into 
the  frame  with  splines  and  applied  moldings  set  in  white  lead.   The 
rails,  stiles  and  the  cross  rails  and  cross  stiles  shall  be  accurately 
fitted  together  ,  tongued,  dowelled  and  glued  with  waterproof  glue. 
All  joints  shall  be  flush,  angles  accurate  and  surfaces  out  of  wind. 
The  door  must  lie  flat  against  the  stops.   Sizes,  patterns,  etc.,  shall 
be  as  shown. 

Other  Doors;   Doors  other  than  front  doors  or  Kalamein  doors 
shall  be  manufactured  entirely  of  Douglas  Fir.  They  shall  finish 
lf-3/4"  thick  net.   Stiles  and  rails  shall  be  run  out  of  the  solid, 
shall  be  full  glued,  dowelled  and  tongued  together.   Panels  shall  be 
three  plies,  grains  being  crossed,  and  shall  be  not  less  than  5/8" 
thick.   Panels  shall  be  assembled  into  the  stiles  and  rails.   Sash 
doors  shall  be  fabricated  *?ith  one  side  rebated  to  receive  the  glass 
and  with  loose,  mitred  stops  on  the  other  side.  Doors  must  be  without 
wind.  Any  door  forsaking  the  stops  at  any  point  more  than  1/4"  shall 
be  rehung  to  remove  the  wind  or  replaced  with  a  new  door.     /V"      S 

Door  Frames;   Door  frames  shall  be  run  out  of  1-1/8"  stock  with 
adjustable,  Inset  T  mold  forming  the  rebate.   They  shall  be  set  accur- 
ately and  true  and  well  fastened  to  the  bucks,  especially  at  the 
hinge  points.  g^J-  & ^'^a^Uz^U^^ 

Stall  Doors:   These  doors  shall  be  1-1/8"  thick,  24"  wide  and  60" 
high.  They  shall  be  flush  panel,  with  Douglas  fir  veneered  on  both 
sides  on  a  Douglas  fir  frame.  Veneering  shall  be  applied  with  water- 
proof  glue  and  set  under  hydraulic  pressure.  Edge  veneer  shall  be  a 
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full  7/8"    thick, 
GRILLES  &   GRILLE  DOORS; 

There   are   two  grtl-loo  or  ooroong-  between  ftho-vooblbulo    (oaot- 


* 


sua3--wd«t--^«4^~^«4~4feo-«o«fe*^u«^W  A  pair  of  grille  doors  between  the 

attcf 
Vestibule  and  the  Elevator  Lobby,va  pair  of  grille  doors  between  the 

Elevator  Lobby  and  the  stair  entrance  and  a  grillo  ovor  tho  hob  <iii» 
inlet  be  two  on  tho  I.obby-a-nd  Kike-ho?i»  The  general  construction  of 
this  grille  work  is  shown  on  Sheets  #4  and  8.  All  of  the  wood  used  in 
connection  with  this  grille  work  shall  be  clear  sugar  pine  or  Port 
Orford  white  cedarf  except  the  astragals  of  the  doors  which  shall  be 
eastern  white  oak.  The  grille  cutting  shall  be  clean,  sharp  and 
accurate.  The  joints  shall  be  strongly  and  accurately  made.  The  en- 
tire construction  shall  be  carefully  smoothed  and  sanded.  The  swinging 

! 

grille  panels  shall  fit  snugly  into  the  frames  for  mutual  stiffenir  I  ^ 
Metal  frames  for  holding  the  l/41f  glass  shall  be  #14  gauge  brass  or 
bronze.   One  member  of  each  frame  shall  be  set  with  countersunk  screy/s 
to  permit  removal  of  glass. 

The  doors  shall  be  specially  made  to  secure  the  maximum  strength 
and  rigidity.  Each  rail  end  shall  be  full  tenoned,  wedged  and  glued 
into  the  stile.  The  doors  shall  be  reinforced  on  each  face  and  on 
each  corner  with  12"  x  12"  galvanized  angles  made  of  5/16"  x  1-1/4" 
metal,  and  each  leg  shall  have  five  1-1/2"  galvanized  screv/s  counter- 
sunk. The  circle  head  doors  shall  be  farther  reinforced  on  the  hinge 
side  on  each  face  and  at  the  center  and  top  rail  with  15"  x  12"  gal- 
vanized Ts  made  of  5/16"  x  1-1/4"  metal.  The  legs  shall  have  six 
screws  and  the  tongues  five  screws.   Screws  shall  be  1-1/2"  galvanized 
and  countersunk.   These  reinforcing  angles  and  Ts  shall  be  counter-  % 
sunk  flush  in  the  woodwork.  Arrange  the  jamb  reinforcing  for  the 
hinges  so  that  the  hinge  screws  will  clear  the  reinforcing  screws. 
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WALKWAYS: 

Place  rough  walkways  of  2"  x  12"  joists  or  strings  and  1"  x  6d 
cross  pieces  set  1"  apart  from  tank  to  tank  where  shown.   Set  a  rough 
hand  rail  to  each  walkway, 
METAL  COVBRED  DOORS : 

Five  doors ytrim  as  specified  in  Sheet  Metal  ''Vork  Section  will  be 
finished  with  copper  Kalamein  and  the  cores  and  trim  for  those  doors 
v/ill  be  included  in  that  Section,   Two  door-o  from  furnaoo  room  t» 
vootibulo  and  kifaohon  a^4  one  door  from  Machine  Room  Plan  H~H  will  be 
metal  covered  on  the  back  and  the£/  inner  trim  will  be  metal  covered. 
The^jg  door^  shall  be  included  in  this  section,  l4ey  shall  be  fab** 
ricated  as  specified  for  other  standard  inside  doors,  except  that 

Gum 

the//  back*  shall  be  flush  and  that  there  shall  bevair  vent^  in  the 

bottom  rail  of  on  oh  door,  Thes£  vent/  shall  be  8"  x  18M  opening  and 

a 
covered  on  the  wood  face  side  withvstamped  steel  grille/. 

FILL  UNDER  COPPER  ROOFS; 

The  structural  slab  under  the  copper  roof  areas  on  Piano  C'  Q  and 
©•^  will  be  finished  level.  The  pitch  .for  the  drainage  and  for  hold- 
ing the  stripping  shall  be  made  with  a  "one  to  seven"  concrete  fill 
similar  to  that  specified  under  Ornamental  Tile,   This  shall  be  laid 
over  the  concrete.   It  shall  be  not  less  than  2M  thick  in  any  place'. 
The  strips  shall  be  bedded  therein. 
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MEMBRANE  '.VAT  ER  PROOFING 

WORK  INCLUDED: 

This  Section  shall  include  the  laying  and  finishing  complete 
of  all  Membrane  'Yaterproof ing  as  shown,  indicated  or  noted  on  the  acc- 
ompanying drawings  and/or  specified  herein, 
LOCATION  OF  THE  :70RK: 

Membrane  waterproofing  shall  be  laid  over  all  exterior  decks  and 
roofs  that  are  to  be  finished  with  quarry  tile  and  that  are  exposed  to 
weather  or  water  conditions.   Membrane  waterproofing  shall  be  applied 
over  the  following  areas: 

Second  Floor  -  Plan  C-C:   All  of  the  terrace  or  roof  areas,  in** 
eluding  the  run-ins  or  vestibules  to  the  two  doors,  and  all  of  the 
upper  roof  level  over  the  entrance  except  where  ww.lt  light 9  rra  use.d- 

Belvedere  Plan  G~G:   All  of  the  outer  rim  from  the  wall  to  the"" 
parapet. 

Roof  »  Plan  I -I:   All  of  the  flat  areas  within  the  parapets. 

Under  the  stair  construction  from  H-H  to  I-I  including  the  lower 
1^1  landing.  Especial  care  must  be  taken  with  this  stair  area. 

The  above  includes  all  roofs  and  decks  exposed  to  weather  or 
water  conditions,  oiiocrpb  frnc  corftfei'  -d-coks  mi  'Plan  D-D,  and  Llie  parrtwf 
adjaoont  to  the  Vault  Lighba  011  0-0? 
PREPARATION  OF  SURFACES: 

Surfaces  to  be  covered  with  membrane  shall  be  reasonably  dry  and 
smooth.   Projections  of  any  kind  shall  be  smoothed  down  and  depress- 
ions ,.  voids,  etc.,  shall  be  filled  flush  with  cement. 
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to  the  weather  shall  be  made  permanently  watertight.   Suitable  pro- 
visions shall  be  made  for  expansion  and  contraction  without  causing 
leaks.   The  edges  of  all  copper  that  are  to  be  soldered,  shall  first 
be  tinned  at  least  1-1/2"  on  both  sides.   Rosin  shall  be  used  as  a 
flux* 
COPPER  -.YORK: 

*m^m  «  win,  j  «  ^  —  t  .m  m 

Location;   The  fuui1  eoi'iioy  deck*,  Plan  D-D'  and  parto  of  tho  ro^f 
on  P^an  C-C  adjaoont  to  bho  Vault  Light a  shall  be  laid  with  a  flat 
seamed  copper  roof,  and  thoro  ohjall  bo  throo  vonbilauoro  aa  ehovmji  »ti 
thooo  roofotf  All  base  flashings  and  counterflashings  shall  be  copper. 
Doors  and  their  trim  (listed  below)  shall  bekalameined  with  copper. 

Expansion  Joints;   Expansion  joints  where  shown  and/or  specified 
for  the  tile  deck  roof s  (alrflSKfk^Vfou  *f^ir^*j^3will  be  included  in 
those  sections,  but  the  sheet  metal  worker  shall  co-operate  with  those 
trades  to  the  end  of  securing  absolutely  watertight  connections  be- 
tween the  various  installations. 

Insulation;   All  copper  shall  be  insulated  from  ferrous  metals  or 
conditions  of  any  kind  with  2  lb.  sheet  lead  covering  the  entire  area 
of  the  insulated  part,  or  the  copper  may  be  lead  coated.   Lead  coating 
shall  be  done  where  copper  is  clamped  into  deck  drains. 

Reglets;  Wood  reglets  shall  be  provided  as  specified  in  Concrete 
and  Carpenter  Sections  of  these  Specifications.  These  will  be  set  in 
the  concrete  walls,  parapets,  etc.,  entirely  around  all  roofs,  decks, 
etc.,  that  are  exposed  to  weather  or  water  conditions,  where  membrane 
waterproofing  is  used  and  where  roof  tiling  is  used.   In  these  cases, 
the  membrane  waterproofing  will  be  carried  up  to  the  base  of  the 
reglet  and  backflashed  with  flax  pasted  in  place.  Where  copper  roofinc 
is  used  on  the  decks  of  Plans  C-C  and  D-D,  the  copper  deck  will  rise 
to  the  reglet  and  act  as  a  base  flashing. 

P/MinfATiflflfl'nlncfS  ?        nnunhft-pflflsyn' no's     shall     "hft    sfifc    nT»ound    nil     "roofs 
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— pdrvrrberl  dnirrpuT';   TJie  Qm/ipm'  s hsrli~bg"~t)pei,afeed  by  a  -c^rsrjcn  from  the 

floor.   It  must  work  positively  and  easily.   The  ventilators  sh^f 
fitted  with  a  stamped  circular  collar  to  rise  between  the. ventilator 
collar  proper  and  the  added  collar.   This  stamped  circular  collar  shall 
extend  over  the  copper  covered  curb  and  down  on  the^outside  of  the  same 
about  3"  making  a  complete  weather  and  storm  ppoof  housing,,   If  trie 
ventilator  construction  needs  anchoring  to/the  curb,  it  shall  be  done 
by  means  of  four  brass  bolts  and  expap-^ion  shields  let  into  the  concrete 

These  three  ventilators  shali^oe  connected  to  the  ceiling  of  the 
kitchen  and  furnace  room  resotfctively  with  18"  diameter  pipes  made  with 
#20  oz,  copper.   The  pipers  shall  be  made  with  slip  joints  and  shall  be 
air  tight.   They  snail  finish  flush  at  the  ceiling,  and  the  joint  be- 
tween the  cement^and  the  pipe  shall  be  covered  with  2"  circular  flanges', 
The  pipes  s^aail  be  offset  through  the  2nd  floor  rooms  as  shown  to  clear 
the  windows.   They  shall  be  secured  to  the  walls  at  48n  intervals  w**  "  ^ 
l/Qrx   1-1/4"  copper  bands  bent  around  the  pipes  and  secured  to  the 

^ftonoroto  with  braoo  bolto  and  oxpanoion  ohloldo'w ' 

GRAVEL  STOPS;  The  roof  of  the  pumphouse  (Sheet  #1)  shall  be  outlined 
with  a  gravel  stop  made  of  #24  gauge  galvanized  iron.  The  lower  edge 
shall  extend  down  over  the  concrete  about  2"  and  shall  be  finished  with 
a  crimped  edge.   The  bend  shall  rise  5/8"  above  the  roof  flange.   The 
roof  flange  shall  extend  back  on  the  roof.   Corners  shall  be  accurately 
cut  and  soldered,, 
KALAKBIN  ■VQRK: 

Location;   The  following  doors  and  their  trim  shall  be  covered  in- 
side and  out  with  copper  Kalamein  work; 

Two  doors  vestibule  to  roof  deck  -•  2nd  Floor  »*  Plan  C-C 

One  door  from  vestibule  to  deck  **  Belvedere  -  Plan  G-G 

One  door  from  landing  to  roof  stair  -  Plan  K-H  % 

One  door  from  pump  house  to  driveway  -  Sheet  No,  1 

Cores;   Cores  shall  be  clear  sugar  pine  and  1-3/4"  thick  including 

the  metal  covering.   Rails  and  stiles  shall  be  dowelled  and  glued  to- 
gether and  the  joints  formed  with  tongue  and  groove,   Panels°shall  be 
laminated  and  not  less  than  1/2 n  thick,  Wood  molds  shall  be  in  single 
pieces.   Molds  for  glass  stops  shall  be  separate  frames,  set  with  cvrr 
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headed   screws,     Where  panels  are    eet  in  rallt  and  stilee,    the  rails 

and  stiles  shall  be  rabbeted  on  one  side  and  the  panels  set   in  and  finish 
td  with  the  stop* 

Covering*   Copper  for  rails  and   stiles  shall  be  20  ozM    for  panels 
and  moldings  16  os.  Metal   shall  be  rolled  and  re-rolled  and  shall  be 
absolutely  flat.  Metal   shall  be  drawn  oyer  the  oores  by  maohlne  and 
damped  at  all   edges  and  or  imped  into   the  wood*  All   flat   surfaces  orer 
4"  wide   shall  be  glued   to   the  wood  with  a  waterproof  glue  when  drawn 
through  the  meohine  and  then  plaoed  under  hydraulic  pressure.  Panels 
shall  be  ooyered  with  metal   to  the  full  depth  of  the  rebate*  Saoh  pieoe 
shall  be  oorered  with  one  full  pieoe  of  finished  metal  and  no  joint 
shall   show  in  a  finished  piece*     Mitres  shall  be  filled  and  rubbed 
smooth*   Solid  panels  shall   be  soldered  in  plaoe  and  the  covering  molds 
sorewed  in  plaoe  with  oral  headed  brass  screws.  Glass  panels  shall  be 
provided  with  one  loose  frame  stop  sorewed  in  place*     After  the  doors 
and  frame  moldings  are  assembled,    they  shall  be  oarefully  cleaned  down 
to  the  raw  copper  and  to  an  even  oolor  and  all    solder  shall  be  removed* 
Then  all  oopper  work   shall  be  given  one  ooat  of  pyroxlin  laoquer* 

Metal   trim;     Metal   trim  and  staff  molds  around  t isse  doors   shall 
be  constructed*    sst   and   finished  ae   speoified  for  the  doors.   It  shell 
we  set  with  oaulking  oompound  between  the  molds  and   the   cement   to  form 
an  absolutely  watertight  and  airtight   connection. 

Hardware;     Hardware  for  these  doors  will  be  included  in  the  hard- 
ware section  of  these   specifications*    Its   cutting   and  fitting  will   be 
inoluded  in  this  Seotion  and  its   setting  will  be  included   in  the  Car- 
penter Section* 

fl^LVAyiZBD  IRQN_WORKi 

sw*4  one   door  from  Machine  Room   Plan  H-H 
Location;   Two  doors — to    the  heater   room*  first  floor/and  %&*±r //I 

adjaoent  trim  shall   be  metal   covered  on  the  side   toward   the  hoaeey   room. 

The  wood  part  of  the  door/   and   the   trim  will   be   inoluded   in  the  Carpent- 
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or  seotion. 

Covering;   The  oovering   shall  be  #28  gauge  galvanized   iron.    This 
•hall  be  applied  in  ae  large  aheete  as  ie  praotioable,   blind  nailed   to 
the  wood  and   the  edges  neatly  turned  over  the  edges  of  the  door  and  trim 
and  flaeh  nailed   in  plaoe  with  brass   tacks  1"  on  oenters.   The  work 
sh«vll   be  finished   flat  and   smooth, 
VBNT  PIP3   7LASHI1TO3: 

Pipes  rising  through  oopper  deoks  shall  be  flashed  and  counter- 
flashed  with  oopper «  The  base  of  the  rising  sleeve  shall  be  soldered 
to  the  oopper  and  the  sleeve  shall  rise  not  less  than  6"  up  oil  the  pipe 
and  shall  fit  olosely  thereto*  The  pipe  shall  be  oounterfl ashed  with 
a  eopper  sleeve  covering  the  rising  sleeve  at  least  4*  and  the  turn-in 
at  the  pipe  shall  be  smoothly  and  oarefully  swaged  on  the  inside  of 
the  pipe   to  give   the  maximua  aperture* 

Pipes  rising  through  tiled  areas  shall  be  similarly  flashed  and 
oounterfl  ashed,    except   that  the  base   shall  be  cemented  with  asphalt  and 
flax  to   the  waterproof  membrane  and  the  Oounterfl  ashing   shall   go  down 
through  the  tile  to   the  fill  under* 
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ROOF  TILING 

^RK^ING^UpBD: 

This  Section  of  the  Specifications  shall  include  the  furnishing, 
laying  and  finishing  of  all  Roofing  Tile  as  is  shown,  indicated  or 
noted  on  the  accompanying  drawings  and/or  specified  herein. 
LOCATION  OF  THE  WORK; 

The  areas  to  be  covered  with  roofing  tile  are  as  follows: 
Second  Floor  r   Plan  C-C:  All  of  the  terrace  or  roof  areas,  includ- 
ing the  run-ins  -of  the  two  door  vestibules,  and  all  of  the  upper  roof 
level  over  the  entrance,  except  the  part  where  vault)  lighfro  and  copper 
a*»e  shown. 

Belevedere;   Plan  G-G:  All  of  the  outer  rim  from  the  wall  to  the 
parapet * 

Roof  Plan;   Plan  I-I:  All  of  the  flat  surfaces  within  this  outer  p 
parapet  walls.  The  landing  at  the  foot  of  the  steps  will  be  finished 
with  cement. 
MATERIALS; 

Previously  Specified;   Portland  cement,  sand,  aggregated  and  ad- 
mixtures are  specified  in  the  Concrete  Section  of  these  Specifications. 

Tiles :  Roofing  tiles  shall  be  promenade  or  quarry  roofing  tiles'. 
They  shall  be  select  grade,  unglazed,  hardburned  and  dense  grained. 
They  shall  be  free  from  imperfections,  cracks,  warps  and  the  edges  and 
faces  shall  be  true  and  straight  and  the  corners  accurate.   They  shall 
be  6"  x  9"  in  size  and  at  least  3/4"  thick  in  the  thinnest  part.   They 
shall  have  1/8 n  high  ridges  or  corrugations  for  anchorage.   Color  shall 
be  red  and  the  run  of  the  kiln  except  excluding  light  russets. 

Building_Paj)_er :   Building  paper  shall  be  heavy  weight  glazed  build- 
ing paper  weighing  not  less  than  37  lbs.  per^OO  square  feet. 


LAYING  ROOFING  TILE: 


All  membrane  waterproofing  shall  be  covered  first  with  l/4"  dry  & 
sand  and  then  with  building  paper  lapped  at  least  3"  at  all  edges  and 
ends.  On  this  shall  be  placed  a  concrete  fill  consisting  of  one  part 
of  Portland  cement  to  nine  parts  of  1/2"  rock  aggregates  and  sand  and 
"super-densified".   The  finished  pitch  of  the  floor  shall  be  gained  by 
varying  the  thickness  of  this  fill  which  must  be  not  less  than  2"  thick 
at  any  place.  The  tile  shall  be  bedded  in  this  concrete  before  it  has 
taken  its  set.  The  bedding  mortar  shall  be  one  part  of  Portland  cement 
to  three  of  ordinary  sand  and  "super-densified".   Tile  shall  be  laid 
with  l/2"  joints.   Joints  shall  be  broken  in  regular  bond,  their  dir- 
ection to  be  as  directed  or  shown.  Each  tile  shall  be  shoved  in  place 
in  a  full  bed  of  mortar  bonding  with  the  concrete  fill.  Their  tops 
shall  be  brought  to  an  exact  plane  to  provide  an  even  slope  to  all 
drains.  After  setting,  the  joints  shall  be  grouted  flush  and  even  vv 
the  tile  tops  and  then  pointed  with  a  slight  depression.   Close  and 
accurate  connections  shall  be  made  with  all  projections  abutting  or 
piercing  the  tile  decks  or  rising  therefrom.  All  tile  cuttings  shall 
be  neatly  and  accurately  done  with  straight  even  edges  and  all  fittings 
shall  be  close  and  accurate.  After  setting,  all  tile  shall  be  cleaned 

and  smoothed  down. 
EXPANSION  JOINTS: 

Expansion  joints  shall  be  provided  and  set  between  tile  and  all 

flashings  or  coUnterflashings  along  the  walls  and  wherever  else  they 

may  be  required  to  take  care  of  tile  and  tile  joint  expansion.  Ex~ 
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pansion  joints  shall  be  put  in  at  right  angles  to  the  walls  or  radially 
depending  on  the  location.   On  the  2nd  floor  deck,  these  joints  shall 
be  placed  at  the  lines  of  the  square  super  structure  prolonged,  six  ^i 
all  and  at  the  three  high  point  ridges  at  right  angles  to  the  super 
structure.  On  the  upper  circular  decks,  Plans  G~G  and  I«I  they  shall 

be  set  radially,  four  to  each  deck. 


!■; 


I 
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Joints   shall   bo  mado  with  18   oe»   copper  formed  in  valley  or  U 
•hape  with  the  flanges  bedded  under   the  tile,    into  reglets  or  under 
other  flashings   as  the  ease  may  require*   The  joints   shall  be  a  full  1/2" 
wide  and   shall    extend  through  the  fill    to   the  paper*    These  joints  shall 
be  filled  flush  and  full   with  glastlo  asphalt   cement,    oomplying  with  U*8, 
Government  Standard  Specifications  #380. 
OVBRHBAD  WORK: 

Bo   tile   shall  be  laid  until   all   overhead  work,    oement  dashing,    eto* 
is  completed   and   the  s oaf folds  removed* 
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MISCELLANEOUS  IRON  WORK 
WORK  INCLUDED: 


•r 


This  Section  of  these  Specifications  shall  include  the  fabrication, 
setting  and  finishing  complete  of  all  Miscellaneous  Iron  Work  as  is 
shown,  Indicated  or  noted  on  the  accompanying  drawings  and/or  specified 
herein, 
WORK  NOT  INCLUDED: 

The  supports  for  the  tanks,  the  pans  under  the  tanks  and  the  tanks 
will  be  Included  in  the  Plumbing  Section  of  these  Specifications, 
GALVANIZING: 

All  iron  used  for  exterior  work  shall  be  galvanized  by  the  hot-dip 
process  unless  it  is  already  galvanized  in  the  fabrication  as  in  the 
case  of  pipe  rails.  After  galvanizing,  the  metal  shall  be  cleaned  off, 
smoothed  down,  left  free  from  all  roughnesses  and  finished  with  an  ev.an 
color.  All  bolts  connected  with  exterior  metal  work  shall  be  sheraroT" 
ized.  Expansion  shields  may  be  wrought  iron  and  not  galvanized* 
RAILING  WORK: 

Rails  at  3fee-fes^e-»rfc  Windows ;   Rails  and  uprights  for  the  Mniitg 

4 

Room'WirxLoY/s  shall  be  as  shown.   The  concrete  shall  be  drilled  and  the 
rails  and  uprights  set  in  not  less  than  3", 

The  joint  between  the  horizontals  and  the  verticals  shall  be  made 
with  blind  pins  and  welded.  The  rail  at  the  central  south  window  open- 
ing on  the  south  steps  shall  be  as  shown  and  sizes  as  marked.   They 
shall  be  stiffened  with  braces  at  the  newels. 

Where  iron  ends  enter  concrete,  the  end  shall  be  turned  up  for 
further  anchorage  or  a  transverse  pin  shall  be  welded  to  the  end.  The 
setting  holes  shall  be  grouted  full  with  cement,  ^ 


LAYING  ROOFING  TILE: 

All  membrane  waterproofing  shall  be  covered  first  with  1/4"  dry 
sand  and  then  with  building  paper  lapped  at  least  3"  at  all  edges  and 
ends.  On  this  shall  be  placed  a  concrete  fill  consisting  of  one  part 
of  Portland  cement  to  nine  parts  of  1/2"  rock  aggregates  and  sand  and 
"super-densified".  The  finished  pitch  of  the  floor  shall  be  gained  by- 
varying  the  thickness  of  this  fill  which  must  be  not  less  than  2"  thick 
at  any  place.  The  tile  shall  be  bedded  in  this  concrete  before  it  has 
taken  its  set.  The  bedding  mortar  shall  be  one  part  of  Portland  cement 
to  three  of  ordinary  sand  and  "super-densif ied".  Tile  shall  be  laid 
with  l/2"  joints.  Joints  shall  be  broken  in  regular  bond,  their  dir« 
ection  to  be  as  directed  or  shown.  Each  tile  shall  be  shoved  in  place 
in  a  full  bed  of  mortar  bonding  with  the  concrete  fill.  Their  tops 
shall  be  brought  to  an  exact  plane  to  provide  an  even  slope  to  all 
drains.  After  setting,  the  joints  shall  be  grouted  flush  and  even  w^ .n 
the  tile  tops  and  then  pointed  with  a  slight  depression.   Close  and 
accurate  connections  shall  be  made  with  all  projections  abutting  or 
piercing  the  tile  decks  or  rising  therefrom.  All  tile  cuttings  shall 
be  neatly  and  accurately  done  with  straight  even  edges  and  all  fittings 
shall  be  close  and  accurate.  After  setting,  all  tile  shall  be  cleaned 
and  smoothed  down, 
EXPANSION  JOINTS,: 

Expansion  joints  shall  be  provided  and  set  between  tile  and  all 
flashings  or  counterflashings  along  the  walls  and  wherever  else  they 
may  be  required  to  take  care  of  tile  and  tile  joint  expansion.  Ex- 
pansion joints  shall  be  put  in  at  right  angles  to. the  walls  or  radially 
depending  on  the  location.   On  the  2nd  floor  deck,  these  joints  shall 
be  placed  at  the  lines  of  the  square  super  structure  prolonged,  six  *n 
all  and  at  the  three  high  point  ridges  at  right  angles  to  the  super 
structure*.  On  the  upper  circular  decks,  Plans  G~G  and  I«I  they  shall 

be  set  radially,  four  to  each  deck. 
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ROOF  TILING 


WORK  INCLUDED :  *       \ 

This  Section  of  the  Specifications  shall  include  the  furnishing, 
laying  and  finishing  of  all  Roofing  Tile  as  is  shown,  indicated  or 
noted  on  the  accompanying  drawings  and/or  specified  herein. 
LOCATION  OF  THE  WORK;^ 

The  areas  to  be  covered  with  roofing  tile  are  as  follows: 
Second  Floor  :   Plan  C-C:  All  of  the  terrace  or  roof  areas,  includ- 
ing the  run-ins  of  the  two  door  vestibules,  and  all  of  the  upper  roof 
level  over  the  entrance,  except  the  part  where  vaulti  lighto  and-  copper 
a*»e  shown. 

Belevedere:   Plan  G-G:  All  of  the  outer  rim  from  the  wall  to  the 
parapet* 

Roof  Plan:   Plan  I-I:  All  of  the  flat  surfaces  within  this  outen  r 

■  ■  i  —  ...  i  —  ■  ■■  ■  ■  if* 

parapet  walls'.  The  landing  at  the  foot  of  the  steps  will  be  finished" 

with  cement. 

MATERIALS: 

Previously  Specified:   Portland  cement,  sand,  aggregated  and  ad- 
mixtures are  specified  in  the  Concrete  Section  of  these  Specifications. 

Tiles :  Roofing  tiles  shall  be  promenade  or  quarry  roofing  tiles. 
They  shall  be  select  grade,  unglazed,  hardburned  and  dense  grained. 
They  shall  be  free  from  imperfections,  cracks,  warps  and  the  edges  and 
faces  shall  be  true  and  straight  and  the  corners  accurate.   They  shall 
be  6n  x  9"  in  size  and  at  least  3/4"  thick  in  the  thinnest  part.  They 
shall  have  l/8"  high  ridges  or  corrugations  for  anchorage.   Color  shall 
be  red  and  the  run  of  the  kiln  except  excluding  light  russets. 

Building  Paper:  Building  paper  shall  be  heavy  weight  glazed  build- 
ing paper  weighing  not  less  than  37  lbs.  perJ500  square  feet.         ^ 
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to  the  concrete  with  countersunk  bronze  bolts  and  expansion  shields 
set  not  more  than  18"  on  centers  and  staggered. 

There  shall  be  extruded  or  cast  bronze  thresholds  placed  at  each 
of  the  casement  windows  in  the  rootaurant  as  shown.   These  shall  be 
placed  at  the  opening  parts  only. 

There  shall  be  extruded  or  cast  bronze  thresholds  placed  at  the 
exterior  Kalameined  doors,  from  the  tower  to  the  roofs  and  decks;  two 
on  the  2nd  floor,  one  on  the  Belvedere  -  Plan  G-G,  one  on  the  Machine 
Floor  -  Plan  H-H. 

These  shall  be  formed  and  set  as  specified  for  the  front  door 
threshold* 
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Stair  Ralls  r  1st  to  2nd  Floor  &  from  Plan  G-G  to  I~I:  Hand 
rails  for  the  stairway  first  to  second  floors  and  from  Plan  G~G   to  I  & 
snail  be  double,  one  on  each  side.  They  shall  be  made  with  1^1/2" 
galvanized  iron  pipe  and  all  supports,  connections,  etc.,  shall  be  gal*, 
vanized.   The  spiral  shall  be  accurately  shaped  and  shall  run  the  full 
length  of  the  flight.   Connections  to  the  wall  shall  be  made  with  heavy 
galvanized  iron  flanges  nipples  and  plain  tees  set  not  more  than  5r0" 
in  centers.  Bolts  into  the  concrete  shall  be  sherardized  or  galvanized 
and  expansion  shields  may  be  plain  wrought  iron.  Expansion  shield  shall 
be  used  and  plugging  will  not  be  allowed.  The  ends  shall  be  finished 
with  cast  terminals  screwed  on  the  rail.  All  connections  shall  be 
screwed  joints  and  not  more  than  two  threads  shall  show  at  any  joint.. 
After  setting,  all  of  the  work  shall  be  gone  over  and  carefully  smoothed 
down  and  polished  with  steel  wool. 

Stair  Rails  from  2nd  Floor  up  Belvedere  Floor  -  Plan  G-G:     The   — 
stairway  from  the  second  floor  up  to  the  stair  head  at  the  door  to 
the  vestibule  of  the  Belvedere  -  Plan  G-C-  shall  be  fabricated,  installed 
and  finished  as  specified  for  the  lower  flight,  except  that  it  shall  be 
a  single  rail  on  the  outer  wall  only  and, not  double  and  that  it  shall  be 
finished  by  smoothing  but  not  polished. 

Area  Rails  -  Plans  I -»_!;,  These  rails  around  the  stair  head  shall  be 
fabricated,  set  and  finished  as  specified  for  the  rails  of  the  lower 
flight,  except  that  there  shall  be  a  top  and  middle  rail.  Curb 
connections  shall  be  made  as  specified  for  the  wall  connections. 
THRESHOLD: 

There  shall  be  cast  or  extruded  bronze  threshold  set  at  the  front 
doorway.  This  shall  run  the  full  length  of  the  doorway  and  the  full 
width  of  the  reveal.   The  top  shall  be  grooved.   It  shall  be  anchored  4 
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ST3EL  SASH  &  FPAMBS 

WORK  INCLUDED; 

This  Section  shall  include  the  furnishing,  setting  and  finishing  of 
all  steel  sash  and  frames  as  are  shown,  indicated  or  noted  on  the  acc- 
ompanying drawings  and/or  specified  herein, 
WORK  NOT  INCLUDED : 

Glazing  and  finished  painting  is  included  in  those  Sections  of  thes 
Specifications. 
MATERIAL  &  QUALIFICATIONS : 

General:   All  steel  sash  shall  be  specially  made  with  special 
attention  given  to  wind  stoppage  and  strength.   No  particular  make  is 
specified  herein,  except  that  the  sections  and  fabrication  shall  be 
similar  and  equal  to  the  "Ariston"  (Michel  &  Pfeffer)  "Imodium  Soot  ion" 
and/eg  "Hoavy  Section''^ — Saoh  for  windowo  typo  L*  &  «N  »P'.^>  .R  >S  So  T  ah.ti.ll 
be  the  "Itoflimn  Sootion"i — Thooc  aire  email  and  narrow  windows  All  olrher 
sash  shall  be  the  "Heavy  Section".   The  setting  legs  of  all  sash  section 
that  are  embedded  in  concrete  shall  be  supplemented  with  1/4"  x  2"  spot 
welded  plate  run  entirely  around  the  frame-.  All  metal,  except  the 
bronze  fittings,  shall  be  galvanized  after  fabrication  and  assembling 
by  the  hot  dip  process.   The  metal  shall  then  be  straightened  and  all 
superfluous  galvanizing  removed.   Metal  stops  or  fillet,  frames  screwed 
in  place  shall  be  provided  for  setting  the  glass  which  will  be  1/4 u 
thick  plate.   (/c2&4-Jca**u*  ,*^~yU— <.<  ^^  £   \yj 

Air  Infiltration:  Air  infiltration  shall  not  exceed  one  cubic 
foot  of  air  per  foot  of  sash  perimeter  when  subject  to  a  static  air 
pressure  equivalent  to  pressure  exerted  by  wind  at  a  velocity  of  25 
miles  per  hour.   These  requirements  must  be  attained  without  the  use  of 
weather  stripping.   This  formula  is  the  Government  Standard  and  must  be 
attained  by  the  windows  used.   The  Government  has  tested  and  certified 
a  number  of  steel  sash  manufactures.   The  window  used  shall  either  be 
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tested  by  an  approved  laboratory  and  a  certificate  issued  therefore,  or^ 
the  window  shall  have  been  tested  and  certified  by  the  Government  wit,-^ 
in  the  last  two  years  and  a  copy  of  that  certification  presented  to  the 
Architect.   In  any  case  the  make  of  the  window  must  be  approved  by  the 
Architect,  before  the  sub-contract  is  let. 
HARDWARE: 

All  windows  shall  be  fully  equipped  with  heavy  plain  bronze  hard-* 
ware  as  is  regularly  furnished  with  the  standard  installation  of  the 
"Ariston"  heavy  section  type  casement  windows.  Where  casements  are 
single  and,  without  the  use  of  a  ladder,  cannot  be  reached  for  cleaning 
either  from  the  ground  or  from  a  deck,  they  shall  be  fitted  with  extra 
throw  or  extension  hinges.   Locking  devices  shall  work  easily  and 
correctly  and  when  locked  all  casements  shall  be  absolutely  locked 
against  the  outside.  ^ 

SETTING:  — 

Metal  window  frames  and  sash  shall  be  set  in  the  forms  before  the 
concrete  is  poured.  They  shall  be  carefully  braced  to  prevent  dis~ 
tortion.  After  concrete  is  poured,  they  shall  be  put  in  perfect  order 
and  condition,  and  thoroughly  cleaned.  The  casements  shall  operate 
easily  and  freely  and  the  stay --hardware  shall  hold  any  sash  in  rigid 
position.  All  steel  sash  shall  be  set  and  finished  by  the  manufacturer', 
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ORNAMBNTAL   TILS  &  MARBLS 
10  RK  INCLUDED : 

This  Seotlon  of  these  Speoif ieations  shall   include  the  furnishing, 
setting  and  finishing  of  all  Ornamental   Tile  and  Uarble  work  as  are 
shown,    indicated  or  noted  on  the  accompanying  drawings  and/or  speoified 
herein, 
W3RK   EOT  INCLUDBD;  '•     .      . 

The   quarry  tile  that  ,|e  laid  oyer  membrane  waterproofing  on  roofs 

and  decks  exposed  to  weather  and  waiter  oonditions  is  inoluded  in  the 

...  •  »      « 

Roof  Tiling  section  of  these  specifications* 
MATBRIALS: 

Preyiously  speoified;     Certain  materials,    such  as  Portland  oement» 
ordinary  sand,    admixtures,    etc,,   used  for  tile  setting  as   speoified   in 
the  Concrete  Seotion  of  these  specifications* 

foarry  tiles;     Used  for  interior  floors  shall  be  seleot  grade,    un- 
glazed,    hard    turned  and  dense  grained*   They  shall  be  free  from  imper- 
fections,   or  a  ok  s,    warps  or  other  defeots*     The  faoee  shall  be  out  of 
wind  and  true  and  flat*     Edges  shall  be  true  and  straight  and  the  corn- 
ers acourate*      Cjiarry  tile   shall   be6"xl2*xl*  with  the  underside 

red 
corrugated  for  anohorage*      Color  shall  be  b*o*n  and  the  run  of  the  kiln, 

exoept  that   lmperfeotly  burned   tile,    barred  faces   and  light  russets 

shall  not  be  used, 

Marbl e ;     Marble  used  for  toilet   stalls   shall  be  Ozark  Gray  seam- 
less*   It  shall  be  high  polished  on  all   exposed  faces   and  edges*     Sizes 
shall  be  as  speoified  below. 

Wall   til ing ;     Wall    tiling  for  lavatory  walls   shall   be  white  glazed, 
bright  finished   standard   quality  6"  x  6*   tile,    with  speoial  pieoes  as 
noted  or  required, 

floor  tiling;     floor  tiling  for  the  lavatory  floors   shall  be  stand- 
ard  quality,    ceramio  mosaio   tiling,    1*  x  2"  x  1/4"  and  in  two   colors 
as  speoified  below* 
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Separators:      Brass    separator   strips   of  an  approved  pattern  -^ 

type   shall   be    furnished  and   set   at   all  places   on  the  ground  floor 
the   finish  changes,   as   between   tile   and  cement,   different  types   of 
tile,   etc.    These   shall  be   thoroughly  anchored  in  the   concrete   fill 
to   the   concrete    slab.      In   general,   they  shall  be   set  at ^ the^center 
line    of  the   doorway.     Where   tjj***^:  ^8§£s»  ffee^V^1^  ™° 
trades   sha^-frfc^p^r?*^ dQ^  a*^l5*sa£j^*^:^WW& 

CERTIFICATES;     \^>  V^X  ^ ^ T^-  &V*- *V>->A, 

Manufaci^erst-  IlerliiAcates   certifying  the  quality  of  all 
shall  be  delivered  to  the  Architect:  beVore  any  tile  is  set. 
PRE-SOAKING:  .  r- 

All*  ^ife^hall  S^thl^ughfy^  sbajce6f"at  tels^^M$fj&b*  hours 
before   setting.     All  backing,   rough  slabs,   concrete,  etc.,    shall   De 
thoroughly  cleaned  and  washed  before  tile  setting  is  started.  - 

LAYING  QUARRY  TILE: 

Location:      Quarry  tile   shall  be  laid  over  the  entire  area  of 
entrance  vestibule,   the   phone  alcove,  the  elevator  lobby  to  the   line 
of   the   stair  door,   and  the  threeVspaces  of   bho  roabeiurn!-^.      ~t.it 
include   the  run-ins   in  doorways   and   similar  places.     In  such  c> 
tile   shall  be   stopped  on  a    line   under  the   door  against   a   s-  or 

specified  above0 

Laying:      Quarry  tile   shall  be  bedded  and   set  as   specified 
roof   tile   in  that   section.     The   concrete  bedding  shall  be   adi  ' 
only.     The    tile   shall  be   laid  in  basket  pattern  with  1/2"   joir  ba« 
The    joints    shall  be   grouted  with  the  white   cement  and  Bi 
slightly  below  the   level  of   the   tile   tops  leaving  the   tilo 
and  well   defined.      The    tile   shall  be   carefully  cub  and  i 
all  walls,   rising  projections  and   similar  conditions. 
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gat  tern;     Before   the   tile   setting   is  started,    the  Contractor   shall 
giye   the  Arohiteot  an  aoourate  layout  of  the    tile  areas  drawn  to  1/2"  ^ 
soale   showing    the   pattern  and  location  of  all   Joints.    This   shall   be 
oorreoted  and  amended  until   approved  by  the  Arohiteot, 

Finishing;     After   the   tile   is   set   it  shall  be  thoroughly  cleaned 
and   touohed  up  where  required  or  necessary*    It  shall   then  be  given   two 
coats  or  prepared  wax,    applied  liberally  and  each  coat  maohine  rubbed 
and  the  final    coat  burnished, 

Expansion  Joints;     Bxpansion  Joints  will  not  be  required   for  in- 
terior  quarry  tile   floors* 
LAYISG   CBRAMIC  MOSAIC    TILB; 

Location;     Black    and  white  vitreous  oeramic  raosaio   tile  shall   be 
laid  ever   the  entire  area  of  the  two   toilets  up   to  the  line  of  the 
brass  separator* 

pattern:      The  pattern  shall  be  basket  weave  forming  alternate   2*  — 
squares  of  blaok   and  white*     A  black  border  2"  wide  shall   be  laid  en- 
tirely around  the  room  following  the   indicated  outlines   and  aoross    the 
hall   door* 

Laying;      The  concrete    slab   shall  be  bleaned   and  washed    and   then 
bedded   to   the  required  level  as  specified  for   the  quarry   tile*     The 
mosaio   tile   shall  be   set  in   the  white   cement   and  Band  mixture,    brought 
to   the  proper  planes  and  levels*   Close  careful   outs  of  tile   shall   be 
made  around   all    struotursl   and  mechanical   projections. 

Finishing ;  After  the  tile  is  set,  the  paper  back  shall  be  reiaoved 
and  the  tile  cleaned  for  inspection*  Imperfeot  tiles  or  patterns  shall 
be  remedied,  the  tile  shall  be  grouted  with  the  white  cement  and  olean- 
ed  and  polished  with  the  machine*  ^ 

8BTTIN5   WALL  TILING;  -4 

IiP-P.at.lpilI     AH   °f  the  walls  of   the  two    toilets   shall    be    tiled 
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from  the  floor  up   to  approximately  75"  high  with  glazed  tile.     Where 
windows  enter   the  tile  area,    their  stools  and  reveals  shall  be   tiled. 
Continue  the   tile  around  the  dooxs  a*wt -wind-ew-  as  an  architrave,    return- 
ing to  the  wood* 

Pattern:     Horizontal  Joints  shall  be  kept  to  the  level   and  vertic- 
al  joints  staggered*   Use  A-3&20  type  base  and  1440  type  oap  or  cove. 
Corners  shall  be  square*      Set  a  3"  x  61  seleoted  blaok  and  white  border 
or  insert  band   at   the  11th  oourse  up  and  finish  with  the  6x6"   oap 
fieoes* 

Setting:      Set  the  tile  with  the  white  oement  mortar*   Joints  shall 
be  fine  and  flush  and  surfaces  flush  and  even.* Point  with  white  oement* 
Make   careful   outs  arourfd  any  mechanical   project ions* 

Finishing;     Clean  and  wash  down   the  tile,    do  all   necessary  touch- 
ing up  and  leave  all    tile  work  in  first  class  order  and  condition, 
TOILST  STALLS: 

Looetlon;       One  single   stall   and  one  double   stall   in  the  toilets 
where   shown* 

Description;     ICarble   starts  12"  up  and  runs  6o"  higher,    finishing 

72"  top*      Jambs  1-1 /8"«  Partitions  1"*   All   anohors,    dowels,    etc*  brass 

or  bronse*     Karble  to  be   set  in  advanoe  of  wall   tiling  and  after  floor 
tiling     ^J^^^^^^^^^^^^^y^^^^tf) 

Setting;     Marble  abutting   tile  shall   enter  the  tile  and  shall  be 
blind  anohored   to   the   concrete*   Chases   shall   be  either  poured  or  out 
in   the   eonorete  allowing   the  marble   to  set  in  at  least  2"  and  have  a 
full  1"  Of  bedding.     Bedding  material    shall  be  plaster  of  Paris  and 
the  marble   edges    3hall   be  fully  bedded  and  not  merely  pointed  in  place. 
The  tile   shall   then  be  set  making   tight,    flush  Joints  againBt   the 
marble.   The  junction  of  the  partition  and  Jamb   in   the  double  stall 
shall  be   supported  on  Crane  Company  metal   Standard  C-I8260.      The  top 
shall  be  braced  with  C-18224  Standard,    C -18 234-1  -1/fc"  rail    and  C-18236 
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wall   flanges.      The  oorner  of  the   single  stall   shall  be   supported  on         ^ 
C-18262  and   the   top  braced  with  0-18200,    C-18234  rail   and  C-18236  wai^ 
flange.   The  finish  of  these  metal  pieces  shall  be  brush  chrome.   The 
floor  oonneotions  shall   be  made  after  the  floor  tile  is  8etCan?t^^^' 
go  down  to  the  conorete   alab^  The  junction  of  partitions  and  jambs 
shall  be  made  with  blind  metal   anchors  and  reinforced  with  C-18304 
bear/  angles  applied  on  the  inside. 

Hardware ;     Hardware  for  stall  work  will  be  included  in  the  Hard- 
ware 8eotion  of  these  specifications.   The  setting  of  any  such  hard- 
ware coming  into  contaot  wi^a^^^t  H^l^S^^*  ^W^LuJ^l  in  this 

Aotfreee^fres;  ^Furnish  and  .mouwt  In.eaoh  toilet  ©ne"Onlione"aetal 
■  a  ^v*J*o<F3fi^      ^v^^^*^  •53*^,  ^j    >  »*^£*-^>^  -4 
toilet  paper  box.   In  the  single  teilejh    it^ehalivbe'mo^u^ed  on  the 

tile*   In  the  double  stall   they  shall  be  mounted  back  to  back  on  the      — 

marble* 

TILS  BASS; 

Run  a  tile  base  entirely  around  the  vestibule,   phone  aloore, 

lobby  and  the  three  seotions  of  the  noetaurant.   This  shall  be  the  6*  z 

red 
12"  fcs&WA  quarry  tile  as   specified  for  the  floor  set  on  edge.   Provisions 

shall  be  made  in  the  forms  for  a  7/B*  setback   to  receive  the   tile  and 

the   tile  shall  projeot  1/2*  from  the  surface.    This  projection  shall   be 

Taxied  at   the  doorways  to  provide  a  plinth  arrangement.    This  base  shall 

be  set,    pointed,    finished  and  waxed  as  speoified  for   the  floor  tile, 

There  shall  be  a  tilei  grille  to   oonneot  with  the  exhaust  or   re- 
circulation system  of  the  heating  plant.    It  shall   be  constructed  a*. 
sliown^.ThCL  perimeter  shall   be  outlined  with  3"  x  6"  b*ewn  tile  simile:  ^ 
in  color,    texture  arid  appearanoe  to   the  floor  and  base  tile*    The  grille 
shall  be  formed  with  tile   set  on  edge   in  pattern  as  shown,'- 
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GLASS  &  QLAZIflj 
WORK    INCLUDED; 

This   Motion  of   the   Specifications  shall    inolude  the  furnishing 
and  setting   complete  of  all   Glass  and  Glasing  work  as  is  shown,    in- 
dicated or  noted  on   the  accompanying  drawings  and/or  specified  herein, 
and   also  inoluding  all    setting  of  glasB  and  furnishing  and  setting  of 
mirrors* 

She-glass  in  tho  vault  lights  of   the  rouf  uver    tin  tiitranue  vubU 

ibuls  is  inaludod  in  another—Section  of  these  (Specifications* — 

tLASSj    X 

All  glass  used  in  doors  or  windows  shall  he  plate  glass   "glazing" 
quality  as  defined  by  U,S»    Government  Specifications  #123*   It  shall  be 
new,    free  from  8oratoh.es,    true  in  plane  and  highly  polished* 
SETTING; 

In  metal ;     Where  glass  is  set  in  metal*    metal  glasing  oompound 
•hall  be  used*     The  glass  shall  be  bedded  in  the  oompound  and  fastened 
with  metal  fillets* 

In  wood:       There  glase  is   set  in  wood*    it  shall  be  bedded  with 
standard  glasing  putty  and~.se*- wiifc-wood- fillets, 
INSPECTION: 

All  glass*    inoluding  mirrors,    shall   be  assembled  at   the  warehouse 
for  inspection  by  the  Architeot,  After  it   is  set  it  will  be   inspected 
again.      Lights  found  defective   shall  be  removed  and  replaced  with 
proper  glass* 
PROTECTION: 

After  glass  is   inspeoted  in  plaoe,    it   shall  be   ooated  with  whiting 
and  protected   from  injury  during   the  progress  of  the  work.    This 
applies   especially  to  spattering   from  the   cement  dash  work    that   is   to 
be  applied   to   the   exterior. 
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......    v  .  * 

At  the  completion  °*  ^he  gilding,    all  glass,    inoluding  mirrors 
fhall  be  cleaned  and  polished.     It  will  then  be  given  a  final  inspec- 
tion and  defeotive  or  injured  glass  ehall  be  removed  and  replaced. 
MIRR0R8 i 

Hirrore  shall  be  best  quality  polished  plate*  There  shall  be  two 
■  lrrors  mounted,    one  In  each  toilet  oyer  the  wash  basin.  These  mirrors 
•hall  be  30"  long  and  20"  high.   They  shall  be  mounted  with  the  long 
dimension  horizontal  and  the  top  edge  68"  above  the  floor,     Xaoh 
mirror  shall  be  ground  on  all  four  edges.     Saoh  mirror  shall  be  bored 
1"  in  at  eaoh  corner  with  1/4"  holes,   They  shall  be  attaohed  te  the 
tile  walls  with  ifi*  niokle  plated  toggle  bolts.  There  shall  be  a 
leather  washer  at  eaoh  bolt  between  the  baolce  of  the  mirrors  and  the 
tile  and  a  leather  washer  and  a  niokle  plated  washer  between  the  bolt. 


%i 
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PAINTING  -YORK 


WORK  INCLUDED: 

This  section  of  the  specification  shall  include  the  furnishing  of 
all  material,  labor  and  appliances  required  and  performing  and  finishing 
complete  all  Painting  Work  as  is  shown,  indicated  or  noted  on  the  ace*, 
ompanying  drawings  and/or  specified  herein.  The  term  "paint"  or  "paint- 
ing" shall  include  all  operations  and  materials  as  specified  in  this 
section,  whether  they  are  done  with  lead  and  oil,  enamel,  lacquer,  cem- 
ent or  otherwise. 
WORK  NOT  INCLUDED; 

All  work  connected  with  the  finish  painting  of  the  elevator  car  is 
included  in  the  Elevator  Section.  But  the  doors  to  the  hatchway  shall 
be  included  in  this  section. 

All  metal  sash  will  be  delivered  and  erected  without  priming.   Thc-«*p 
shall  be  primed  and  finished  as  specified  herein. 

All  of  the  concrete  exterior  of  the  building  is  finished  with  cement 
wash  as  specified  in  the  Cement  Section. 

All  interior  rails  to  stairs  are  galvanized  as  specified  in  the 
Miscellaneous  Iron  'York  Section  and  villi   be  finished  under  that  Section 
by  smoothing  and  polishing.   They  will  not  be  painted  in  any  way. 

Five  exterior  doors  and  their  trim  are  Xa lame in  covered  as  specified 
in  the  Sheet  Metal  Section.   They  shall  not  be  painted  in  any  way. 

In  the  succeeding  paragraph  (Parts  to  be  Painted)  there  is  listed 
such  parts  of  the ■ interior  and  exterior  as  shall  be  painted  or  finished 
under  the  Painting  Section.   Parts  not  listed  therein  shall  not  be 
painted  nor  finished  in  anyway  under  this  Section. 
PARTS  T0[  B5  PAINTED:  -^ 

Exterior  «-  All  metal  sash,  all  exterior  galvanized  metal  work  and 
railings,  front  door  and  bed  molds. 

Interior  -  All  mill  work,  doors  and  trim  to  three  elevator  enclosures 
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concrete  walls  and  ceilings  in  parts  listed  by  floors,  metal  facia  in 
elevator  shaft  and  lettering  thereon. 

Concrete  walls  &  ceilings:   The  concrete  walls  and  ceilings  of  the 
following  areas  shall  be  painted, 

(a)  First  floor:   Two  toilets,  phone  alcove,  lobby,  stairway 

got//  r  sAcc  <*A/n  x*y  sA*  e* 

up  to  2nd  floor,  three  sections  of  the  Rn,  o  to  a  lu1  a nt>  >  4e  1 1  oho  n  j  Vj  a  ni  t  o  r  s 
closet,  furnaoo  and  otorago  room» 

(b)  Second  floor:   elevator  lobby  and  west  vestibule,  keepers 
room,  keepers  bathroom^///)^//^^//^ 

(c)  Belvedere  -  Plan  C— G:   Elevator  lobby, 

(d)  Stairway  ~  G-G  to  H-II. 
MATERIALS: 

General :   All  materials  shall  be  the  best  of  their  kind  and  shall 
be  approved  by  the  Architect,   Factory  mixed  or  prepared  paints  shall  be 
used  and  shall  be  brought  to  the  building  in  original  packages  bearing 
the  seal  or  label  of  their  manufacturer.   These  shall  not  be  opened 
until  they  have  been  approved  by  the  Architect,   Paints  shall  be  prepare 
by  a  manufacturer  or  reputable  standing  and  those  manufactured  or  pro- 
duced in  San  Francisco  shall  be  given  the'  preference. 

Turpentine:   Turoentine  shall  be  oure  spirits.  No  substitute  will 
be  allowed. 

Concrete  Paints:   Material  to  be  apolied  on  concrete  walls  and 
ceilings  shall  be  either  General  Paint  Corporation  "L  &  S  Cement  Paint,, 
Berry  Bros.,  Inc,  "Luxeberry"  Cement  Coating",  Medusa  Portland  Cement 
Company  "Cement  Paint"  or  Pratt  &  Lamberts  "Lyt-all  Flowing  Flat," 
Colors  shall  be  as  selected. 

Other  Paints  &  Enamel s_:   Brands  of  other  paints,  .enamels  or  lacquer 
shall  be  as  approved  by  the  Architect. 
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Aluminum  Paint:   Aluminum  paint  shall  be  the  General  Paint  Corpora- 
tion "Bitulumin"  applied  and  finished  exactly  as  required  by  their    ^ 
specifications. 
WORKMANSHIP; 

Preparation:  All  surfaces  that  are  to  be  painted  shall  be  thorough- 
ly clean  and  bone  dry.   Roughnesses  on  concrete  shall  be  brushed  off  with 
wire  brushes. 

Application:  All  paint  shall  be  smoothly  applied,  the  surfaces 
thoroughly  and  evenly  covered  and  brought  to  an  even  color  and  finish. 
Each  coat  shall  be  bone  dry  and  hard  before  the  next  coat  is  applied. 
All  ready  mixed  paints  shall  be  applied  exactly  as  called  for  by  the 
Manufacturer's  Specifications  and  systems  used  for  the  pa.rticular  material 

Preparation  of  Galvanized  Iron:   Galvanized  iron  work  shall  be 
thoroughly  cleaned  and  freed  from  any  substance  that  might  affect  the 
adherence  of  paint.   It  shall  then  be  freely  coated  with  a  solution  c<.  _  ^ 
posed  of  1/2  lb.  of  copper  sulphate  (Bluestone)  dissolved  in  one  gallon 
of  hot  water.   This  shall  be  allowed  to  dry  on  the  metal.  The  metal 
shall  then  be  given  one  coat  of  Kill  Hubbel  Company  (General  Paint  Corp.) 
"Galvanized  Iron  Primer  #22  201."  It  is  then  "primed"  and  ready  for 
finishing. 

Samples :   Samples  of  all  paint  work  shall  be  prepared  as  directed 
by  the  Architect  and  presented  to  him  for  his  approval.   The  finished 
work  shall  be  equal  to  the  approved  sample.   All  colors  shall  be  as 
selected  and  approved. 

Protection:   All  surfaces,  areas,  materials,  fittings,  equipment, 
etc.,  that  is  not  to  be  painted  shall  be  carefully  protected  from  the 
paint  work.   Any  such  items  soiled  by  the  painting  shall  be  thoroughly 
cleaned  and  the  cleaning  approved  by  the  Architect.   Special  precautic   — 
shall  be  taken  when  spray  work  is  used.   In  such  case,  where  the  color 
of  the  wall  is  different  from  that  of  the  ceiling,  the  wall  shall  first 
be  done  and  finished,  and  then  covered  with  drop  cloths. 
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PAINTING  ON  MgTAL: 

Galvanized  Iron  ■■Vork:   All  exterior  and  interior  galvanized  iron 
work,  except  the  stair  railing  from  the  1st  floor  to  Plan  H-K,  shall  be 
primed  as  specified  and  then  finished  with  four  coats  of  aluminum  paint* 
This  includes  the  interior  and  exterior  of  all  metal  sash  and  frames,  all 
exterior  railings  at  windows,  steps,  etc.,  the  rail  of  the  exterior  stair 
from  E«K  to  I-.I  and  the  well  head  railing  at  I-I,  and  the  facia  of  the 
elevator  shaft.   This  facia  shall  be  primed  as  specified  and  then  finished 
with  the  cement  paint  as  specified  for  the  stairwells. 

Elevator  Doors  &  Trim;   This  work  will  be  delivered  and  set  with  a 
baked  shop  coat  of  primer.   It  shall  be  finished  with  three  coat  work, 
using  enamel  or  lacquer.   The  lobby  side  of  the  doers  and  trim  on  the  1st 
floor  shall  be  finished  with  three  coat  "Bitulumin"  aluminum  paint,  with 
simple  design  in  black  as  selected..   The  trim  will  be  a  different  color. 
The  inside  of  the  first  floor  doors  and  trim  and  the  rest  of  the  other 
two  doors  shall  be  finished  in  one  color. 

Shaft  Facia:   There  will  be  a  metal  facia  the  width  of  the  elevator 
doorway  and  running  between  floors,  the  entire  length  of  the  elevator 
shaft.   This  shall  be  primed  and  painted  as  specified  for  the  circular 
stairs* 

Lettering;   There  shall  be  three  5"  letters  in  black  painted  on  the 
metal  facia.   "3"  24"  above  the  1st  floor  door,  "M"  24"  above  the  2nd 
floor  door  and  "T"  24"  below  the  Belvedere  floor. 
PAINTING  ON  '■■OOP  '"■ORX; 

General :   All  wood  shall  be  clean,  dry  and  free  from  roughnesses, 
slivers  or  any  coatir.g  that  might  Injure  the  paint.   Either  enamel, 
lacquer  or  lead-oil-varnish  coating  may  be  used.   The  coating  shall  be 
opaque  and  finished  flat.   r;ood  shall  be  primed  with  the  primer  suitable 
to  the  material  and  system  used  and  as  required  by  the  manufacturer. 
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All  Douglas  fir  shall  be  coated  with  a  sealing  material  to  prevent  any 
sap  from  corning  through  the  paint.   After  the  priming  and  sealing  coa' 
are  bone  dry,  knife  putty  work  shall  be  done  and  the  wood  smoothed  dowu. 
with  steel  wool  or  sandpaper.   Sandpapering  work  shall  be  done  between 
each  subsequent  coat  and  the  work  shall  be  finished  dull,  smooth  and  even 
colored. 

Front  Door:   The  front  door  and  trim,  both  sides,  shall  be  primed 
and  finished  with  three  coats  and  finished  in  two  colors.  The  rails, 
stiles,  cross  rails  and  cross  stiles  shall  be  finished  with  one  color 
and  the  panels  and  molds  with  another.   After  the  color  coats  are  dry 
and  finished,  the  v/oodwork  shall  be  given  three  coats  of  clear  protective 
varnish  or  lacquer  and  left  dull. 

Screens :   The  woodwork  of  the  ooroono  and  grille  doors  shall  be 
primed,  sealed  and  finished  with  three  coat  work.   The  finished  coat 
shall  be  a  solid  all-over  coat.   The  grille  work  and  plain  stripping    4 
the  doors  and  panels  shall  be  done  in  two  colors.  After  the  color  work 
is  finished,  all  of  the  wood  shall  be  given  two  protective  coats  of 

clear  lacquer  or  varnish  and  left  dull.   Certain  parts  of  the  grille 

on  screens  and  doors 
work/shall  be  finished  with  three  coat  "Bitulumin"  aluminum  paint  as 

directedo 

Other  Woodwork:     All  other  woodwork   shall  be   primed,   sealed  and 
painted  three   additional   coats.      The    toilet   doors,   stall  doors,   vestibule 
doors,   stair-to-lobby  doors,   pVir^nn   nn^n  fn   jnn-t^y,   n^n^f.^    Rft^fcftmMuafc 
te  Kitohon   dooyoj  vootjisulo  be   fupnaoo   room  door<»  and   trim   shall  be 
given  two  additional  protective   coats   of  clear   lacquer   or  varnish  and 
finished  dull. 
PAINTING   ON   CONCRETE : 

General :  While  special  brands  of  cement  paint  are  specified  .''or  ^ 
concrete  work?  the  contractor  may  use  a  lacquer  or  an  oil-lead-varnish 
system,  but   it    must  be   approved  by   the   .Architect.      Two  or  more    coats 
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shall  be  applied.   The  finish  coat  shall  completely  cover  the  concrete 

and  produce  a  flat,  even,  dense  tone  and  an  even  and  uniform  color.   It 

shall  be  without  gloss  and  shall  be  washable.   It  may  be  applied  by  hand 

or  with  spray,  '"/here  wainscot  or  other  trim  work  requires  a  different 

color  from  the  adjacent  walls,  the.  line  of  demarkation  shall  be  sharp, 

accurate  and  true. 

Vestibule 

E 1  e  v  a  to  r  ~~Lo  bb  y        Pa£//c  ^Aa  r-*_ 

Three  se'ctions  of  the  no  a  ta  Jirant  r 


The  walls  of  these  areas  shall  be  finished  in  six  shades  of  the 

same  color  applied  in  vertical  strips  about  12"  wide  and  as  directed. 

The  line  of  demarkation  between  the  shades  shall  be  sharp  and  accurate 

and  each  shade  shall  be  allowed  to  dry  and  set  before  the  adjacent  shade 

is  applied  to  prevent  running  and  blending  of  shades.   The  ceilings  and 

beams  shall  be  finished  with  one  of  the  lighter  shades  or  a  variant  of 

it,  to  a  solid  color. 

Phone  Room: 

Stair  from  1st  to  2nd  Floor 

ETeva tor' Lobby  k   Vestibule  -  2nd  Floor 

ETevatoV  LoFby,  Selyedere"  'Floor  -  Plan  G-G 

"SflTair  from  G-G  to  H-H 

These  parts  shall  be  finished  with  one  color  on  the  walls  and 

a  lighter  color  on  the  ceilings,  soffits,  etc* 

Kit  oh  oft  Jti  ft  c_y £ /tc.  ce. 

Janitors^  Room 

'ft  i  pyy^e  j»-  -ifeo  » 

Two  Toilet s 

Ja nfTc r a  ~A.pa r t merit  &  Bath 

These  parts  shall  be  finished  with  one  color  on  walls  and  ceil- 
ings. 
DIRECTIVE  WORK : 

Where  special  directive  work  on  grilles,  grille  doors,  elovr.tor 
doors  and  the  striped  work  on  the  p^-a.i^ui^.i/ii,  vestibule  and  lobby  -alls 
are  specified  to  be  "as  directed" „  the  general  scheme  is  subject  to 
change  or  variation,  provided  that  the  change  or  variation  does  not  caus< 
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extra  expense  to  the  Contractor.   Iti  which  case,  the  change  will  be 
either  modified  or  the  extra  expense  compensated  for* 


* 
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PLUMBING   WORK 

WORK   INOLUPgDi 

This  Seotion  of  the  8pooif ioations  shall   include   the   furnishing, 
setting  end  finishing  of  all  Plumbing  Work  as  is  shown,    indicated  or 
noted  on  the  accompanying  drawings  and/or  speoified  herein,      This 
shall   inolude  all   plumbing,    sewers,    gas  fitting   and  other  items  as 
shown  and/or  speoified* 
ALTJSRHATB  MANUFAC  TURBR : 

The  following  specifications  are  written  to  provide  for  material 
manufactured  by   oompanies   sb  listed   in   the   speoif ioation.   The  Contraotor 
may  submit  alternate  proposals   and   alternate  prices  for  the  material 
•f  other  manufacturers  as  provided   in   the  Seotion  of  General    Conditions 
and  Data  of  these  Speoifioations. 
PERMITS,    RULB3.    BTOj 

The  Contraotor  shall   obtain  all   permitsand  pay  all   fees  required 
for  the  oomplete  installation  of  the  work*  He  shall   follow  all  City 
of  SanYanoisoo  Rules  and  Regulations   and  also  rules  of  local  Gas  & 
Water  Company  in  the  installation  of  the  work, 
HATBRIALS; 

All  materials  shall  be  new  and  the  best  of  their  respective  kinds. 

Soil,    sewer  and  waste  piping   shall  be  oast  iron  asphaltum  dipped* 

7  ittings  for  soil,    waste  and  sewer  pipe  shall  be  oast   iron, 
asphaltum  dipped* 

Vent  pipe   shall   be   oast   iron  or  Byers  genuine  wrought   iron  gal- 
vanized,   with  oast  iron  or  malleable  galvanized  iron  fittings. 

Cold  water  pipes  shall    be   Rational    Tube  Company  mild   steel  gal- 
vanized.   Hot  water  shall  be   the   same   as   speoified   for  oold  water* 

Fittings  for  hot  and   cold  water   shall  be  malleable   iron  galvanized 
and  banded » 

Gas  piping  shall  be   National    Tube  Company  mild  blaok   steel   with 
black  malleable   iron  banded  fittirw?a- 


16-2 

Downspout   and  drain  lines   shall  be  oast  iron  extra  heavy  asphaltum 
dipped*  ^ 

Unions   shall   be  ground  Joint,    brass-to -iron,    galvanised. 

V aires   shall  be  Crane  Company  all-braBS  gate  valve  #437   (or  app- 
roved e<*ual)   for   slues  2-d/2"  and  smaller  and  #462  for  sixes  3*  and 
larger* 
SBWSR; 

Make   oonneotion  to   sewer  at  point  shown  and  do  all   exoavating,    back 
filling   and  removing  of  surplus  earth  repaired  for  running  sewer  in 
ground  from  street   oonneotion  to  the  building. 

Sewer  shall  be  at  least  IS"  below  grade* 

All   joints   shall  be  leaded   and   caulked* 
SOIL  AND  WASTg  PIPING: 

Every  plumbing  fixture,    roof  or  floor  drain  shall  be  properly 
connected   to  soil   or  waste  system.  _ 

The  lines  shall  be  of  sizes  indicated  and  run  generally  as  shown, 
SLSSVSS; 

The  Contractor  shall   install  metal   sleeves  in  oonorete  forme  before 
oonorete   is  poured  anditoere  pipes  pass  through  oonorete  walls  or  floor ■• 
COLD  WATBR  PIPING ; 

A  booster  pump  shall  be  located  on  the  property  where  shown,    and 
oonneotion  shall  be  made  to  street  line  and  run  to  pump.    The  pu  mp   shall 
discharge  into   two  of  the  four  house  tanks  looated  in  the  building  - 
Plan  BWS.    The  house   tanks   shall    supply  all   fixtures,    hose   ranks,    bibbs, 
and  irrigating  system  with  water* 
PUMP   AND  MOTOR; 

Xurnish  set-up  on  oonorete  base  12"  high  an  -American  Steam  Pump 
Company  centrifugal   pump  direct  oonneoted  to  a  5  H,P.  General  KLeotrio 
Co,,    1760  R,P,M.  3  phase,    220  volt,    60  oyole,    alternating   ourrent  motor. 

Pump  shall   have  double   suotion,    split  case,   bronze  fittings  and 
impeller* 
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Both  pump  and  motor  shall  be  mounted  on  a  heavy  cast  iron  base 
whioh  will   be  anohored   to   oonorete  base* 

Pump  shall    hare  a  oapaoity  of  75  gallons  pep  minute  when  operat- 
ing  against  a  head  of  95  f«et*   Pump  shall  be  of  the  H8B»M*   type  with 
1-1  /2"  diaoharge   and   2"   suotion. 
BASS; 

Hake   oonorete  base  12"   high  with  bevelled  edges,    and   install   3/4* 
anchor  bolts  in  proper  location* 

Concrete   shall   be  1;2;4  mix  equal   to  oonorete  used   in  building 
construction.   Grout    in  oast   iron  base  of  pump  and  motor. 

The   eleotrlo  wiring   subcontractor  will   furnish  switches   and  do 
all   wiring  required  for  oonneoting  motor* 
PUMP   SUCTION  AND  DISCHARGE; 

Bring  3"   suction   to  pump,    reduoing   at  pump  flange,    Prom  disoharge 
side,    run  a  3"  line  underground   to  building  and  extend    to  tank  location, 
discharging  into   two   tanks  #1   &  2,      Install   valves  on  suction  and  dis- 
oharge  side  of  pump  in  pumphouse   and  also  on  eaoh  branoh  to  house   tanks 

#1   k  2+     Underground  pipe   shall   be  13"  below  grade* 

A 

gQUSB   TASKS; 

V'. 

Furnish  set-up  and  oonneot  where    shown,    4  house   tanks*     Each  tank 
shall  be  3«6"  wide,    6»9"  long   and  8»0"  high  made  of  5/16*   steel  plate, 
with  welded   seams*    The   6 '9°  sides  and   bottom  shall   be  made  with  one 
sheet  of   steel   and  with  edges  flanged  1*    to  receive  the    two  other  3*6" 

sides*      The   seams   shall   be  welded  on   inside   and  outside.      The   tank    shall 

3" 
be   stiffened   as   shown  with  three  5*7$   I  beams   spot  welded   to   tank   and 

to  eaoh  other  at   oorners* 

The  top   edge  of  tank   shall   be  equipped  with  3"  x  3"  x  1/4"   angle   to 

whioh  shall  be  welded  a   top  made  of  3/16"   steel   plate   stiffened  by  2"  x 

2"  x  1/4"   angles   spaced  18"  on  centers  running   at   right   angles   to    the 

7*0°   side   of  tank.*      In  top,    provide  a  hinged   access  door  of  size   shown. 
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Tanks  Noa  1  &  2  s&all  be  provided  with  5"  coupling  voided  to  tank: 
near  top  for  overflow  connection*,   Bach  tank  shall  be  provided  with  a  4"'^ 
oouling  welded  to  bottom  of  tanke   Eaoh  tank  shall  be  provided  with  a  pan 
4'1"  wide,  7*7"  long  and  4"  high  made  of  3/l6"  ateel  plate  with  welded 
aeans  and  jointa0    In  bottom  of  each  pan  weld  at  proper  point  a  6n  pipe 
nipple  3"  long  through  which  the  4"  house  supply  oonneotion  will  pass. 

Weld  a  2"  coupling  to  the  bottom  of  each  pan  for  drain  connection0 
Provide  three  6n  I  beans  for  each  tank,   Biese  I  beams  shall  rest  on  the 
pan  and  support  the  tank*     The  pans  shall  rest  on  two  12"  x  12"x  3* 6" 
cancrete  bases  lcoated  as  shown.   Concrete  bases  shall  be  made  withl-2-4 
mix  and  pan  shall  be  grouted  in  place.   Tanks  and  pan  shall  be  painted  in 
the  field*  The  inside  of  all  tanks  shall  be  painted  with  one  priming  coat 
of  Biturine  and  two  caots  of  Biturine  enamel©    3he  outside  of  all  tanks, 
the  pans  and  the  I  beams  shall  be  painted  with  two  ooata  of  Biturine*     - 
TAMK  COMSOTIONS; 

Tanks  Uos  1  &  2  shall  be  provided  with  overflow  piping  with  drain 
oonneotion  from  each  tank  and  pan  run  as  indicated  and  discharging  on 
roof  over  Keepers  Room/    The  tanks  shall  be  drained  by  a  valved  2" 
connection  to  4"  supply  to  equalizer  as  indioated.    The  4n  overflow  main 
shall  be  run  below  tank  floor  and  hung  from  same.   Install  ajl-brass 
horizontal  check  valves  in  drain  from  each  tank*pan» 

!3ie  supplies  t  the  equalizers  shall  be  taken  off  the  bottom  of  each 
tank  with  connections  made  as  shown.   The  equalizer  shal  1  be  run  above 
tank  floor.   A  3"  line  shall  be  connected  to  the  equalizer  with  valve  and 
this  line  shall  drop  to  ground,  oapping  same  18"  below  grade*   This  line 
shall  be  used  for  irrigating  system  to  be  installed  under  another  oontraot 
A  2"  valved  connection  shall  be  made  to  equalizer  whioh  will  supply  all   ^ 
fixtures,  hose  bibbs,,  water  heater,  etc.,   A  2n  valved  line  shall  be  run 
from  equalizer  to  hose  rack  location* 


■- 
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SUPPLY  TO  FIXTURES :* 


Eaoh  plumbing  fixture,  hosebibb,   water  he  at  ear  #  etc.*  a  hall  be  supplied 
with   cold  water   of  sized  speoified.shown   or   required.  A  capped  3/4" 

cold  water  pipe  shall   be   extended  to   the  location  of  the  Drinking  Fount 
ain  provided  for   in  Alternate  No   5. 
HOSE  BIBBS :- 

Install  Mueller,   all-brass,    rough   finished   ,loose  key  hose  bibbe 
where  shovin.  Bibbs   shall   have   integral  wall   flanges   and  key  shield© 

HOT   WATER  SYSTEM:- 

Furnish  said   set   in- place  where  marked   in   the  Kitchenette  a  WESIX 
Catalog  No   20   C  0  P   eleotric  heater  and   tank.        Tank  and  heater  shall  be 
completely  connected   and   ready  for  use.  The  tank  shall     be  made   of 

copper  insulated  vith  oork   and   finished  with  a  metal   jacket.     Heather 
shall  be  5  Kff  oapaoity,220  volts.        Tank  ahall  be  conneoted   to  valved 
oold  water  aupply0and  hot  water  supply  tw>nneotion  to  be  made  to    sink^ 
bath  tub  and  bath  tub  in  the  Keepers   Quarters  and  t   the  slop   sink  in  the 
Janitors   room  of  the  first  floor,         Run  oonoealed  hot  and  cold  water  pipi 
ing  behind  oonorete  walla   and  above  ceiling*     All  hotwater  piping  ahall  be 
insulated  with  85%  magnesia  pipe  covering  banded  and  fittings   insulated 
with  plaajio  asbestos   finished  with   oanvas.  Blectrio   oonneotions 

shall  be  made     complete,   by  the  Electrician. 

KITCHEN   CONNECTIONS:-  There  will  be  no  kitchen  equipment   furnished   or 

installed,   but   there  shall   be  a   2"  waste  and  vent   connection,    capped^  and 
a  3/4M^oold  oonneotion  run   to  the  Inner   space   of  the  First   floo*  where 
shown© 
FLOOR  &  ROOF  DRAINS;- 

All   fl   or  and  roof  drains   shall  be   connected   to  the   sanitary 
sewer0        They  shall  be  located  where  marked   and   the   connections   run  as   sho 
In  the  Innerspaoe,   first   floor, use   Josam  #  353  without   clamps,    and  polishe 
brass  strainer.  All  roof  drains   shawn  on  Plans   C-CftD~D-,H-H  and   I-I  shal 
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be    Joaam  #433~B-S  with  oibamping  ring  and  dome  strainer,        2he  drain  at  the 
foot   of  the  ataira  on  Plan  HH  willhwve  to  be  aet  in  the  oorner  or  a  spe» 
ial   dome  strainer  provided  that  will  be  1 )W  enough^  to  olear  the  door* 
COMBINATION   FLOOD  LIGHT  ENCLOSURE  &  PRAIA: 

Plan  G~G  shows  the  looation  of  eigit  flood  light  enoloaurea*     Bill 
oontraotor  aha  11   furnish  the8e  enoloaureaA   aet  them  in  plaoe  and  connect 
them  to  the   drainage  system*  These  enoloaurea  ahall  be  made  aa  shown  lri 

in  the  detail* Seams  and  joint  a  may  be  welded  with  3"  drain  conneotion  in 
bottom*  T&q  top  of  the  enoloaure  shall  be  provided  with  a  poliahed 

plate  gla8a  one  inoh  thick  aet  in  a  galvanized   iron  frame  with   elaatio 
cement*. 
CLBANOUTSe- 

Install   cleanouts  with  heavy  brass  plug  and  ferrule  at  points  shown  o 
or  direoted  by  the  Architeot* 
VBJi'JSt^  _ 

The  venta  from  plumbing  fixturea   ahall  be  run  to    pointa  shown  and 
extended  to  roof  over  keepers  Quarters*       All  fixturea  ahall  be  vented* 

HOSE  RACfc:- 


Furniah  and  connect  complete  a  Lightning  Hoae  Hack  with  75i*0"  of 
Qnderwritera     l-l/s^  unlined  linen  hoae^vozzel  and  valve  complete!,   .vPlaoe 
where  shown* 

TaB     SCHEDULE  OF  PLUMBING  FIXTURES 
GENERAL  NOTE: 

Furnish^  8et  and  finiah  complete^  with  all  necessary  or  required 
aoceasoriea   and  fittings*-  the  Finished  Plumbing  Fixturea  aa  liated  below. 
All   fixturea  attached  or  hing  to  concrete  ahall   be  hung  with  bolta   and 
expansion  shields.  All  hot  and  oold  supplies  to    fixtures   shall  be   cor "% 

trolled   at  the  fixture  with   compression  valves  a    at   the   fixture*        All    ex- 
posed piping   in  the  two    toileta  on  the  firat   floor  shall  be   chromium  plat 
edtf  bruah  finish**         All   fixture  fittings   in  the   tao   toilets   and   the  Keep- 
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quarters  shal  1  be  chromium  plated,  brush  finsihed©       Hose  oocks  ahall  bo 
rough,  brass,        uther  fittings   ahall   be   finished  brass, 

TuBFITTING  ON   FIRST  FLOOR 
lomen8  Toilet 
LAVATORY        (one) 

Crane  Co     0*40 5- Cor with,   20  X  18, vitreous  china  wall  hung  lavatory 
with   open  strainer,      0-31970  S^elf  olosing  oold  aupply  fauoet,     ketal 
closing  plate  on  other  hole*        l/2"  OD  annealed   tubing  aupply  witii    loose 
key  atop,     1-ljjfE"   0-33900  cast  beaaa  P  trap,   leaa  plug,   with  oleanout, 
WATERCLOSETS   (Two) 

Crane   Co   0-10570   "Santon"  vitreous   china,  full  ayphon  jet,with  10" 
x  15"  elongated  rim,        O-13022«A     Crane  Co  water  controlled  fluah  valve 
and  atopo     #  119-C  Church  seat,  sani-blaok,open  front  aeat  leaa   cover* 
with   check  hinge,   cloaet  8 crews,   washers  and  china  caps, 

^ens  Toilet  Room:- 
WATER   CLOSET   (One) 

Same  as  specified   for  Womens  Toilet  room 
UEINAi   (One) 

Crane  Co   C-15644  "Vorto"  vitreous   ohinatsyphon  jet,pedistal  urinalo 
C-13958   Crane  Urinal   water   controlled    fluah  valve  and  stop, closet   sorews 
washers  and   china  bolt  caps, 
LAVATOBx    C   One) 

Sameas   specified   for  Womens   Toilet, 

JAMitor.'s   Closet;- 
SLOP   SINK    (One), 

Crane  Co  -C-21360-0,   24  X  20,:  Enameled   iron  rool   rim  slop   sink 
on  cast  iron  trap   standard,  no   drilling,      0-21500   rim  guard,;  #2H   0-31362 
sink  fauoetston  hot   connection  and  l/2"   C-31363  Hose  spout  on  cold   connect 
ion. 
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SECOND  FLOOB 

Keep  era  Bathroom 
TBILETt      (One) 

Same  aa   specified  for   the   firat  floor  toilets* 
LAVAT0BY;-    (One) 

Same  as   specified  for   the  firat   floor  toilets^exoept  H  So  C  supply* 
BATri.  TUB;    (One) 

Crane   Co  -   0-3442-D60   TTDoris"-5|'0%#   enameled,   aoid  resisting  roll 
rim  tubfr  on  base*        C-  33103  compression  double  fauoet  with  four  arm 
metal  handles,   l/2H     bath  supplies  with  straight   stops  and  fl  ,ox  flanges 
Uo  1100  connected  waste  and  overflow  with  chain  and  rubber  stopper, 

Keepers  Kitchenette* 
SINK:      (One)  3A-A  ^+^*  «-£  <^  ^  </  6-J£j-/Li^  /<U*t^  yuJ-^x  t>*£/£ot^ 

20n  x  30"     enameled  iron,  aoid  resisting  roll   rim  with  12°  bad:      — 

fit  with  l~l/2"  P   trap  and  Crane  "Agilis"  double  sink   fauoet,   swing 

spout 

(ifotex      The  plumbing  supply  and  vents  in  these  two   rooms  may  be 

run  exposed,   with  ohromimum  plated  floor   and  ceing  #langesP 

*****************       — -  *****************  ******************** 

GAS  FITTING:-  V  cL^^f.  ^_^.,  *£zx/.  c^U^^Ia^^  ~C  .      J 

^under  the  West  Terrace 
The  F   G  4  B  Co  will   install   a  meter"  MnMSmMtoM^'/and   oonneot 


to  their  main*        This   oontiactro  shall    oonneot  at  the  meter  and  run  a  3"    x- 

meter 
■njtoflaamma     wrought  steel   galvanized  pipe  under  ground  from  the  ftttm&m 

kaoa*  to   the  building  and  thence  up  through  the   elevator  shaft, closely       v  » 

placed  innone   oornere  there  of  and  aa   directed,   and   thence  up   to  the   floor' 

of  the  lantern   room  about   elevation  435x#3n  Gb,       fflafcumnftmihra  Install   in       .  N 

first  story  where  marked  a  S^Jiierqo-^ordstrora  positive  cut-off  valve        ■%  - 

about  5*0"  above  the  floor  legel*   Take  a  l/2"  pilot  pipe  line  off  the         ^ 

pipe  below  the   shutoff  valve.     Place  an  approved  1/2"  shutoff  cook   on  hte 

pilot  light   line  and  run  the  pilot  line  adjaoeat   to  themain  line  up   to   the 
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lantern  floor  level*        The  main  and  the  pilot  lines  shall  oome  out  at 

the  oenter  of  the  floor  and  finish  6"  up  with  threaded  end  oapped  and 

»eady  for  future  connection*  Furnish  and  set  in  the  lantern  room  floor 

ft  shand  &  Jura  No  144  sanitary  fitting  without   the  double  drainage  feature 

The     3"  main  shall  be  run  through  this  fitting  and  made  watertight*.       The 

l/2"  pilot  light  line  shall  be  run  through  the   oonorete  slab  and  made 

watertight   as   directed  and   then   taken  oger   to  the   3"  main. 

ifiSTBR  BOOM;- 

A  meter  room  shall  be  formed  under  the  slab   of  the  west  teraoe.   This. 

shall   be  large   enough  to   ta#e  the   gas  meter.        Its  walls  shall  be  formed 

with  timmainifemm  concrete.     The  floor  shall  be  left  open  for  drainage.     The 

top   over     the  meter  must  be  waterproof.  The  opening  shall  be  fitted 

galvanized/ 
with  an  angle  iron  frame/ and  a  3/16"   reinforced  sheet  of  galvanized     iom 

as  a  door  with  necessary  hinges  and  looting  ing  device  for  ft  pad  look/ 

This  meter  room  shall  conform  to  the  requirements  of  the  P  G  &  S  Co* 


18-1 

BLBCTRIC  WORK 

WORK  INCLUDED:  ^ 

a.  ^ 

Thfe  eeotion  shall   inolude   the  furnishing,    installing  and  finishing 
ef  all  Blsotrio  Vork  as  is   shown,    indioated  or  noted  on  the  aooompanying 
drawings  and/or  speoified  herein.   This  includes  wiring   and  oonduit  work 
for  light  and  power  systems  and  all   aooessories  oonneoted  therewith,    all 
lighting  fixtures,    flood  lights   and   their  lamps,    together  with  all 
required   connections  as   shown  or   speoified* 
ALTSRKATS  MATOFAS TUKS : 

The  following  specifications  are  written  to  provide  for  material 
manufactured  by  the  companies  whose  material   is  mentioned.   The  Contract- 
or may  submit  alternate  proposals  and  alternate  prices  for  material   made 
by  other  companies  as  provided  in  the  Section  of  General   Conditions  and 
Data  of  these  Specif ioations* 
RULBS  AKD  RBGULATIOHS ;  _    * 

All  local   rules  and  regulations  of  the  City  and  County  of  San  Fran- 
cisco shall  be  followed  in  the  installation  of  the  work.  Pay  all   fees 
and  obtain  permits  and  certificates, 
SCOPB  Off  ^SORK; 

The  Contractor  shall  run  underground  four  wire  serrioe  from  trans- 
formers on  pole  on  Filbert  Street   to   the  switchboard  in  seoond   story, 
from  which  point  3  phase,    220  volt   current  shall  be  distributed  for 
power  and  110/220  rolt  single  phase  current   shall  be  distributed  for 
light  and  heat.     Flood  lighting  of   the  building  shall  be   installed   com- 
plete with  flood  lights  and  enclosures.     Lighting  fixtures   shall  be   furn- 
ished and  installed*      Telephone  oonduit  shall  be  installed  and  a  signal 
system  will  be  provided*   All  of  the  above  work   and  material    shall  be 
included  in  this  Section*  4 

IQRg  HOT   INCLUDED: 

Telephone  wiring  will   be  done  by    the  P*T.   &  T»  Company. 
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Run  service  wires  underground  of  sise  shown  from  the  P,G.  *  B. 
Company  transformers  to  service  switoh  located  in  heater  room*  Do  all 
excavating,    rock   outting,   backfilling,    repairing  of  highway  and  remov- 
ing of  surplus  earth  required  for  the  installation  of  this  servioe. 
Service  wires  shall  be  run  in  rigid  oonduit,    galvanized  or  sherardised, 
with  top  of  oonduit  at  least  Id"  below  grade*  Service  shall  be  60 
cycle,    120-208  volt  AC  with  solid  neutral  *   The   service  switoh  shall  be 
Trumbull,  VWes  ting  house  or  Cutler  Hammer  externally  operated  and  se- 
curely mounted  on  wb*1/^^//i  &***rc/i bowel 
8TITCHB0ABP:  ,    \  x:  Q>z-'** 

In  seoond  story  where   shown  furnish,    install    and   conneot  a  "Switoh. 
fus"   safety  type,    totally  enclosed  switchboard »      The  switohboard  shall 
be  of  Frank  Adam  Sleotrlo  Company  manufaoturey  All  live  parts   shall   be 
totally  enclosed,    both  front  and  rear,    in  a  #10  gauge   steel  wire  en- 
closure.   The  switohboard   shall  be  furnished  with  the  number  and  oapao- 
ity  of  main  and  branoh  feeder  switohes  for  light  and  power  as  listed  in 
the  sohedule  or  riser  diagram,    which  forms  a  part  of  this  Specification. 
The   switches   shall  be  of  the  double  breafc,    externally  operated,    fusible, 
safety  type,    with  indicators  showing  "off"  or""0n"»     Position  switohes 
shall  be  operated  by  means  of  doors  in  individual    cover  plates*      Fuses 
shall  be  located  on  an  insulating  base  on  inside  of  door,    which  shall 
be  hinged   at  bottom*   Switoh  oontaoto   shall  be  mounted  on  bases  of  ebon- 
ised  asbestos,     Provide  oardholder  and   typewritten  card  for  eaoh  switch 
to   indioate  oirouit  controlled*  Detail   drawings  to   a  scale  of  1-1/2"   * 
1*0"   shall  be   submitted  for   approval   before  beginning   construction. 
Spaoe   shall  be  provided  for  meters,    and  other  P.G.&B  Company  equip- 
ment as  required, 
PAySLBOARDS  AKD  CABINBTS; 

Shall  be  Prank  Adam   "Standardized   Safety  Type-   JJ,T»P«Y located 
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where  shown.      Panels   shall   be  provided  with  bua  bar  fuse  reoeptaoles,   eto^ 

with  no  live  part  exposed.       Panels  shall  have  three     wire  maina  and  two     + 
wire  branch  oirouits  unless   otherwise  specified*      All  branohea  to  have 
single   fuaing^aolid  neutral   oonnectiona*     Eaoh  circuit  shall  be  provided 
with  oard  holder  and  typewritten  card.     Provide  eaoh  switch  with  plug  type 
fuse  receptacle*       Knoloae  the  panel  boarda   in  galvanized  iron  cabineta 
with  3"  wiring  gutter,  hinged  door  complete  with  look  and  two  ke£a*  Panela 
A  and  B  and  A-F  will  bte  the  jj  1  p  tyj>e0  Panel9^£-F  ft  3  shall  be  the  same 
type  but  looated  on  the  main  switch  board,Panela  BF^CF^DF  and  SP  ahall  be 
mounted  on  the  same  cabinet  looated  in  the  elevator  machine  room  and  each 
ahall  be  controlled  by  a  Frank  Adama  100  Amp.two  pole,  mechanioally  held, 
remote  controlled  awitoh  mounted  in  aame  cabinet.     Run  nine  or  more  No   14 
wires  in  1*  oonduit  from  the  panelaAfr^F^CF,!)?  and  EF  to    a  five  gang  plate 

Cutler  Hammer  momentary  contact  switches  looated  adlaoent  to  panel  AF  in 



Keepers  '^uarters*to  control  the  remote  controlled  awitchea0  ^ 

CONDUIT;* 

All  wire  ahall  be  run  in  rigid  conduit,,  uaing  Greenfieldduot  or  appro 

ved  equalo       ^ua  conduit  ahall  be  runooncealed   in  the  publio  spaces  and 

on  irlana  GO  and  II*      2he  conduit  may  be  exposed  in  the   inner  spaoea  end 

parta  behind  the  radial  fina   in  the  tower.        The  contractor  shall   not   run 

oonduit   in  bearing  walla  unless  authorized  to   do  ao  by  the  Architect. 

TThen   conduit   ia   run  exposed,   it  shall  be  firmly  damped   to   the  building 

construction* 

OUTLBT  BuXBS:- 

On  exposed  work>outlet  boxea  ahall  be  fot  conduit  type.  Where  run 
in  oonorete  the  boxea  alial  1  be  Sprague  or  equal  aa  apporvedo   All  awitche 
for  control  of  lighting  outleta  shall  be  equipped  with  standard  type  boxew 
Outlet  boxes  exposed  to  tjje  weather  shall  be  weather  proof p 
WiES;* 

All  wire  used  Jor  light,  heat  and  power  shall  be  G  B  Company 
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Habirehaw  or  Simplex  rubber  oovered  wire  made  in  aooordanoe  with  lateBt 
E»B*  Code*  All  wire  shall  be  new  when  delivered  on  job  and  year  of 
manufacture,    etc,    shall  be  marked  on   the  paokage*   This  date  shall   not 
be  more  than  six  months  previous  to   time  of  delivery  on  job*  Branoh 
lighting  eirouite  and  convenience  outlet  oirouits  shall  be  #12  gauge. 
All   joints  and  splices   shall  be  insulated  with  two   thicknesses  of 
Oakonite  or  approved  equal   and  approved  gum  with  two  layers  of  approved 
tape*  Paint  tape  one   ooat  of  P  ic  B  paint* 
LOCAL  SWITCHES; 

All   oeiling  and  braoket  outlets   shall  be  controlled  by  local  switch* 
sb,    single  pole  or  3  way  as  required*  Switches  shall  be  of  the  tumbler 
type   in  restaurant  room  and  kitchen  and  shall  be  6*3»Company  #1694 
or  H  ft  H  #l6ll ,    10  ampere  oapaoity*   Switches  in  publio   spaces,    spiral 
stairway  in  Belvedere,    etc.,    shall  be  Bryant  type  B  composition  oup. 
switches  of  the  look  type  Bryant  #6 OIL  or  603L. 
CONTOfTBNSB  OUTLETS: 

Shall  be  Bryant  #120  or  122  flush  receptacle  with  Cadmium  plated 
0 overs* 
SWITCH  PLATBS: 

Shall  be  made  of  brass,    .06"   thick   and  electro  plated  dark  bronze 
finish* 
SLBVATOR  CAR  LIGHTS: 


Install  outlet  in  oenter  of  hatch  where  directed  for  lighting 
elevator  oar* 
BLBVATOR  MOTOR; 

Install   switoh  in  elevator  maohine  room  where   shown  and  oonneot   to 
Bwltohboard, 
FLOAT  SWITCH: 

burnish  and  install   in  house  tank  #2*   A  Cutlet-Hammer  enolosed 
float   switch,    complete  with  braoket,    float  guide,    etc,    and  Cutler- 
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Hammer  high-water  alarm.    The  float  switoh  shall   control   a  J  H,P„    220 
volt.    3  phase,    motor  driven,    centrifugal  pump  in  puraphouse   shown  on  * 

plot  plan.    The  float   switoh  shall  be  firmly  seoured  to  steel  tank  and 
all  work  required  in  oonneotion  with  wiring  of  motor  shall  be  done  by 
this  contractor.   The  relay  panel  shall  be  located  in  switchboard  room. 
MOTOR   STARTBR; 

The  motor  starter  for  house  pump  shall  be  located  in  switohboard 
room  and  shall  be  Cutler -Hammer  #9586-H-621  for  £  H,J?.,    3  phase  60 
oyole,    220  yolt  motor* 
MOTOR  SWITCH: 

Install  an  externally  operated  switoh  in  pumphouse  to  disoonneot 
the  5  H«P.  motors 
MOTOR  COENgCTIOyS: 

From  pumphouse  to  switchboard  room  run  lead  oovered  wire  installed 
in  rigid  oondult  connecting  starter  with  motor*  Conduit  shall  be  made  _ 
watertight  and  shall  be  not   less  than  18"  below  grade.  Remove  surplus 
earth* 
J  AS  CONTROL1; 

Jurnioh  and  inotall   a  Cutler -Hammer  c nolo  pod   automatic  meter   start* 

er  for  1/2  H.g-^ — 220  volt, — 3  phase  furnaee  fan  motor*  Leeate  near  motor* 
PROPBLLIBR  JAH  OONJTOTIOW: 

A-l^-8— p^o^el^rer -f an  will  be  installed  in  the  future  at  ceiling   in — 

k-ttohea  alcove— oonneo tod    to  ventilator*    This  Contractor  shall   run  a 

•  Irani*,  f»flm   prirtal     iwd—i^wfenll     ft    ^O    Amp ,    •wMt*    PTlfl    gonrinlt    Oonneotion 

te  fan  1  o oa*4o»— oompl*^e-  with  all  wirings — ■ 

LIGHTING  FIXTURES; 

Kvery  light  outlet  in  building   shall  be  provided  with  lighting 
fixture  sooket,    eto*   This  Contractor   shall   allow  in  his  proposal    the 
sum  of  $60Oj,0O  for  furnishing,    setting  and  finishing  all  lighting  fix- 
tures  and  lamps   in  building.    The  manufacturer  and  the  fixtures  will 
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be  selected  bybthe  Architect.     This  figure  does  not  inolude  flood  lights 
or  other  fixtures   or   their  lamps   called   for   and  herein  specified, 

JZvexy     outlet  shall  be  equippped  with  a  Mazda  type  lamp  of  wattage 
speoified  or  required.        All  lamps   shall   be  furnished  by  the  Contraotord 
PLOQB  LIGHTING;- 

As  herein  before  stated,    the  buildingnshall  be  flood  lighted  by  five 
sets   of  flood  lights  A,B>C,J>  and  B.     Lights  a  oonsist  of  20-1000  watt 
units  located  in  steel  enolosures  fastened  to   parapet  walls  and  roof  over 
the  Keepers  room.     Lights  £  consist   of  8-1000  watt  units  looated  under  floor 
of  belvedere  in  steel   enclosures  with  glass  tops  whaioh  will  be  furnished  an 
installed  as   specified   in  the  Plumbing   Section*       Lights  C   consis^V  of  16- 
200  watt  fljamjui  units   set. on  sills  where  shown.      In  Plan  II,    flood  light  D 
shall  be  bolted  to   conorete  walls  (s6^0IT  above  the  floor?       Install   three 
~\     Grinnell   concrete   inserts   in  the  walls   for  each  unit.      Outlet  B  shallbe  a 
Aprague  and  shaUbe     set  in  the  floor  where  shown.  All  of  the  above  banks 

of  lights  shall  be  remotely  controlled  from  looatddnn  adjaoent  to  panel 
Xf  in  Keepers  Room,,  with  a  separate  control   for  each  bank.      Ten  three  wire 
oirouits   shall  be  ran  from  panel  aF  to  flooA  lights  marked  a»     Pour  3  wire 
circuits  shall  be  run  from  panel  BP  to  flood  lights  marked  B,       Two   three 
wire  cirouits   shall  be  run  from  Panel   C  to   flood  lights  marked  C     Pour 
threewire  oirouits  shall  be  run  from  Panel  J>  to   outlets  marked  Dt»      One 
three  wireoircuit  shall  be  run   from  panel  B  to  outlet  marked  B, 
UNITS** 

Units  A  shal  be  G  B  Company  typ»  AL-31-0  flood  lighting  projectors 
complete  with  stippled  amber  lense0     These  projectors   shall  be   connected 
to  outlet   in  parapet  wall   and  inclosed    in  hinged  steel  boxes, 

Unit  B  shall  be  G  B  Co,    type  A  L   31C  projectors  vjith     stippled  amber 
lens   set   in  steel   boxes   included   in  the  Plumbing  Section^ 

Units   C  &  D  shall  be  G  B  Co.    A  L   31C  projectors. 
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Unit  S  shall   npt  be   inoluded   in  this   Contraot. 

All   of   the  above   units   shall  be   firmly  bolted  to   the   concrete   wallf^ 
or   the  deoks   or   in  the  steel   enolosureSo       Lamps   for  units  A  B  and  D  shaxj. 
be  1000  watt  PS-52  General   Servioe  type,     lamps   for  units   C  shall  be  200 
watt-  PS-40  general   service  mazda  type;   All  lamps  art  100  watt   or  under  sha 
be  the  mazda  type,    inner   frosted-  whether  they  are  inclosed   or  exposed, 
PITT   LIGHTING  FIXTURES;- 

Purnish  and   set   in  ooncrete  walls  before  the   concrete   is  poured* 
Benjamin  #  5715  pit  lighting  fixtures   complete  with  150  watt  lamps*  socket 
et6o  Six  units   shall  be   installed  where  shown   in  Plan  CO,       Pace  of 

metal  shall  be  flush  woth  the  faoe  if  the  finished  wall. 
PLOOD  LIGHT  A  ENCLOSURES;-      C/Pji/Jc  o  «/^  <us**~?j&<c*  c^c^^ca^y 

Purnish  and   set   in  place  on  parapet  walls  where  shown  for  each  of 
pie  18   "A"units,a  steel   enclosure  made  of  3/16"  steel  plate  having   inside 
dimensions   of  21"  length^lS"  depth  and   21"  width*       Boxes  shall   be  made  I    < 
with  angle  iron  frames  welded  at   the  corners.         Weld  the  3/16"  iron  plate 
to  the  angles.       Angles  shall  be  1-1/2"  x  1-1/2"  x  1/4",       The  top  and 
front   side  s  shall  be  hinged  where  shown  which, when  cloded  shall  loot  with 
a  snap  Yale  lock  with  key.        Install  three  frinnell  ooncrete  inserts   in  th 
parapet  walls   for  1/2"  bolts   and  box  shall  be  bolted  to  these   inserts  with 
bolts   on  the   inside  of  the  box.      There  3hall  be  no  baok  plate*  but   the  oibfi 
top   and  bottom  shall  be  shaped  to   oongprm  to  the  curvature  of  the  parapet 
wall.        After  boxes  have  been  completed   they  shall  be  galvanized  by  the 
hot   dip  prooeas,       The  enclosure  shal  1  be  so   set   that   the  axis   shal  be 
radial  with  the  center  of  the  tower.        Submit  shop   drawings   for   approval 
before  starimiig  work  on  the  boxes.  The  units   shall  be  housed   in  these 

enclosures   and  they  shall  be  substantially  secured   to  the  parapet  walls. 
The  two   "A"  flood  lights   on  the  roof  of   the  Keepers   Quarters   ah411  be   i 
stalled   in  place  without   enclosures, 
WATER  HEATER    CONCEPT  ION; ?. 

I.un  a  220  volt,,  two   wire   cirouit  with  No   10   wire  to  #  5  K  W  water 
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heater  with  30  amp.  disconnect  switch  at  heater  looation*  Heater  shall 
%.  he  furnished  and  installed  under  the  Plumbing  section,  hut  all  eleotrioal 

oonneotion  work  shall  be  inoluded  14  thii  Eleotrioal  seotiono 

RANGE  CONNECTIONS- 

Bun  a  220  volt,  two  wire  circuit  with  No  10  wires  to  the  Kitohenette 

in  the  second  floor  and  to  the  Innerspaoe  on  the  first  floor.  Furnish  wit 

30  amp.  Disconnect  switoh. 

FUTURE  HEATING  PANEL:- 

Install  complete  a  60  amp.  switch  on  main  switch  board  and  a  1-1/4" 

conduit  from  switch  board  to  point  shown  on  first  floor.   Cap  the  conduit 

6"  above  the  floor  and  mark  the  same  with  letters  stamped  on  the  -cap. 

The  wiring  shall  not  be  run. 

STAIR  LIGHTING:- 
^       Lighting  outlets  on  the  stairs  shall  be  continued  at  approximate  inte 

rval8  aa  indioated  on  Plan  GG  throughout  all  segmen  s  of  the  the  tower  so 

that  there  shall.be  at  least  one  light  at  eaoh  half  turn  of  the  stairs. 

TELEPHONES:* 

Install  a  1"  conduit  at  nearest  telephone  service  pole  and  run  under 

ground  to  terminal  box  underneath  the  sjairs  'in  the  Inner  spaoe-First 

floor©   From  this  point  run  3/4"  conduit  to  telephone  station  in  First 

floor  and  Keepers  quarters  where  marked.   All  of  the  work  shall  ba  done 

as  required  by  the  Telephone  co.   Finish  with  outlet  boxes  looated  as 

required. 

TESTING; - 

The  entire  wiring  system  shall  be  tested  for  grounds,  etOo^to  demon 

strate  that  outlets  are  connoted  to  proper  cirouits  as  called  for  or 
gpv  shown©   The  flood  lights  shall  be  adjusted  to  flood  the  exterior  of  the 

building  as  required  by  the  Architect; 

BELL:._ 

Furnish  and  install   complete  a  push  button  call  bell  from  the  front 
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door  to  the  elevator  shaft  at  the  Belvedere  floor  and  with  extension  to 
the  vestibule  of  the  keepers  quarters,,   The  push  button  shall  be  cast    ^ 
bronze  to  matoh  the  front  door  handle  plate  and  shall  be  installed  72" 
above  the  floor  sill  at  the  left  of  the  front  door.  Wiring  shall  be 
run  in  oonduit  to  the  shaft  and  to  the  keepres  vestibule.   The  shaft 
bell  shall  be  a  4"  gong  and  the  Keepers  bell  a  3"  gonge   Qhe  bells  shal 
operate  on  a  Dongan  transformer  connected  with  the  lighting  systemo 

The  oontraotro  shall  guarantee  all  work  amd  materials  to  be  free  fr 
from  defects  and  he  shall  repair  or  replaoe  at  his  own  oost  any  defects 
whioh  may  develop  within  one  year  from  the  aocpetance  of  the  work. 
AI/PBRNATB3  N03  1  &  4;- 

!Ehe  following  eleotrioal  work  shall  apply  to  Alyernates  l&4oSeotion 
Ho  23.  Alternates©  ^ 

Bun  oonduita  for  future  lighting  outlets  on  the  terraoes.  on  Circuit  - 
Y~A  to  11- Ao  inclusive.  These  conduits  shall  be  run  to  the  outside  of 
the  modified  terrace  wall,  capped  and  the  number  of  the  cirouit  stamped 
on  the  metal  of  the  cap*  Spare  switches  shall  be  left  on  Panel  A  for 
these  future  circuits*  The  ends  of  the  wires  at  the  outlets  shall  be 
taped  and  colled  back. 
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T  bis  Section  of  the  Specifications  enell   include  the  furnishing, 
setting  and  f inishing  of  all  Finished  Hardware  as  la  required  by  the 
conditions  aiiowru    indicated  or  noted  on  tae  aooocipanyins  drawing o  am/or 
specified  herein.  Tnis  It  intended  to  include  all  finiohed  Hardware  re* 
ejuired  to  complete  tue  entire  job.    except   tie  herdvmre  on  the  a$tal 
sash  end  elevator  hardware,   both  of  whiQh  will  be  included  under  sep- 
arate sections  of  t^ese  Specif lections. 

The  following  items  oa^ll  bo  inoluded  in  the  tern  "Finished  Hard- 
ware"; All  door  tri«w    including  butte,   loofco,   bolta,    catches,    stops  and 
bolder*,    push  plates,   pulls,  etc* 

All  door  tranaoa  fittincs,    including  adjusters,   butts,    etc* 
All  stall  door  fittings  Including  latoijas,   hinges,   buxtpers,   hooki 
etc. 

All  cupboard  and  caae  hardware,    hinees,    catches,    *ops,    etc* 

AgSSS^MMl 

All  sorows,   bolts  end  other  snail  parts  necessary  to  oos^lets 

the  installation  shall  bo  fumieued  with  U>e  order. 

The  Specification  is  written  for  tut  furnishing  of  Corbin  looks* 
Ccrbin  door  oheoks,   Stanley  butts  and  Hlxon  floor  hinges,  isussel  & 
Srwln  Coapuny  or  oohXage  looks  cay  be  substituted  for  toe  Corbin  looks, 
provided  the  substitution  is  in  every  respeot  ecjuol   to  the  specified 
lock*     Ruseel  &  Srwin,    Tfcrton  or  L  C  17  door  checks  aay  be  substituted 
for  the  Corbin  otocke.     T&  substitution  will  be  considered  for  the 
Stanley  butts  or  the  Rixon  floor  hingos. 

Strikes  for  all  doors  otner  than  oabinot  and  stall  doors  snail  be 
full  box  strikes. 

Butts  for  exterior  doors  shell  be  solid  bronze.  Butts  for  interior 
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Knobs  shall  be  2-1/4"  oast,  mounted  on  roses  and  fitted  to  screw  ^ 
less   type    spindles  adjusted  with  spanner  wrench* 

Baoksets   for  doors   shall  be  gaged   to  set  at   the  center  of  the 
stile, 

puBh  and  pull  plates  whioh  require  outting  for  admission  of  cylin- 
ders or  keys  shall  be  out  aooordingly.  Push  plates  shall  be  out  at  the 
bottom. 

Trim  shall  be  plain  type  without  moldings  or  ornaments, 

Finish  for  the  lavatories   shall  be  brush  ohrome  plate  on  brass. 
The  balance  of  the  finish  shall  be  bronze   (Stanley  A-4).  and  unlaoquered. 
KBY  AORK: 

Cylinder  and  bit  key  locks   shall  be  keyed  different  and  master- 
keyed.    Three  master  keys  of  eaoh  shall  to  furnished, 
SBRVICB;  — 

All   hardware   shall  be   assembled,    sorted  and  marked   at   the   ware- 
house and  delivered   to  the  building    (or  to   such  trades  as  required)   with 
duplicate  shipping   tags.    The  hardware   sub-oontraotor   shall    co-operate 
with  the  Contractor   and  with  trades  applying  hardware.   He   shall  provide 
cutting   templates  %  He   shall   provide  for  and  make   all   necessary  ex- 
changes,   substitutions,    etc, 
SUB -CONTRACT   TIMS; 

The   sub-contract  for  finished   Hardware   shall  be  let  within   thirty 
days  after  the   date  of   the  General   Contract   and   all    deliveries    shall    be 
completed  within  ninety  days  from  that   time* 
MANUyACTURg; 

All   hardware    shall   be  factory  made    and  assembled,    No  locally  made 
or    assembled  goods   shall   be  used.    In  this   case,    the   Sohlage  Lock   Works    ■ 
are   considered   as   "Factory  made   and  assembled". 


HARDWARE   3CHEDUL3 
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FIRST     FLOOR 


One  pair  Entrance  Poors; 

1  Set   of  locks 
3  Pair  Butta 

2  Pluah  bolts 
2     Door    atops 

1  Door  closer 


•JPwc 


o  doora   to   Toilet  Roona;- 


"2  Locks  eta 
"3  ®  Pair  brtta 
"Z  Puah  Platea 
"2  Pulla 
/2  Door  closera 

/ 

Three   Stall  Doars:- 


H 
H 
H 
li 


B 
B 
B 
B 


DCK 
"H.  B 
-DCR 


77  5^4/   *~"A  ~^ 


1386  x  £78-8* ':    £y£ 
280   xj §?  x  S"-Ball 
2859-I^4n 
&370-1/2 
Type  104, 


o  ear  ing 
x  71   atrike 

c  3  6^/2_ 


149-1/4 

280   x  4-1/2-4-1/2 

780-90   x  4  x  16 

4396 
Type#3 


3  Sefca  Pivota 
3  Strikea 
3  Bolts 
3  Hooka 


~ 


One  Door-Veat  to   Inner  apaoe^' 


V 


1  Pair  "butta 
1  Lock  set 
1  Stop 


C  I 

DCR 
DC* 


4227-a*  Dull   chrome 
1247-P  Dull   Chrome 

156-1/4 
2422 


*1   239-..  4-1/2  x  4-1/2 

H  B    780-272-P  H 
H  B   365 


One  door-  Inner  apace  from  Janitors   Cloa; {P 


i) 


1  Pair  butta 
1  Lock  set 
1   Stop 


*   239- A  4-1/2   x  4-1/2 
ti  J3    740-272-  P  H 

H  B'  565 


Three  Doubtfe  Acting  Doora-  Publicxlnner   spagea:- 


u3/  Sefca   floor  hinges 

"S-Pr.sh- Platea  -  -  - 
W®  Puah  Platea 

■"3  Lofek  set8 

*3  Kick  Platea 

^  .kick  platea 


a  B  #  30   Rixaon 

"ft  B   780--90-   #4  x  Ifr 

■H  B  iiri&mfbM  2340   x  4  x  16 

h  a  149-J./4 
/     H  B  $  14  ga,   bronze-   11  x  32 
#  14  fur,    steel-  11  x  32 


0&3  Pair  doora    from  stairs   to  Lobb^  :- 

One  pair   of  Doors   from  Elevator   Looby  to  Vestibule:- 

-» 

6  Pair  butta  H 

4  Flush  bolts  H 

2  Seoa   locka  H 
2  Door    closers 
2  Check  brackets 

4  Door  holders  H 

4  Kick  Plates  H 

4  Push  Plates  H 

4  Pull  plates  it 


B 
3 

B 


B 
B 
B 


239-A      4-1/2 
2859-1/4 

149-1/4 
Type  mm£ia&  £  3 
26  x  3 

370-1/2 
no   14  Uage  bronze 

780-90      4  x  16 

780-88      4  x  16 


x  4-1/2  Ball  BeaJ 


11   x   22 


V 


(Rewritten j 
C3C0UD  FLOOtf 


gw6  Dopes-  Vestibule  tonRoof-Kslamein   oopper  covered;- 


3  pair  butts  a  B     280-  5x5-  Ball   bearing 
2  Door    closers  Type  104 

2   Check  Brackets  26  x  4 

2  Pulls  H  B      780-88 

2  Locks  a  B     149-1/4       T  P  outside 

Two    doors   to   Janitors    ^uarters:- 

2  Pair  butts  H  E      239-a  4-1/2  x  4-1/k, 

2  Locksets  a  B   780-272  P  a 

2   Stops  a.  B     365 

1  Latch    (outer   door)  H  B     356 

Two   doors-  .Lempers  Bath  &  i'.itohenefrte;'*'- 

2  Pair  butta  a.  B     239-*.  4-1/2  x  4-1/2 
2  Lock   sets  ti  B      780-272-Pn 

2   Stops  H  B      355 

One  Door-   Stair   to  Vestibule:- 

1  Pair  butta  H  B     239-*.  4-1/2  ;:  4-1/2 

1  Lock  set  ti  B     149-1/4     T  P   on  stair   side 

1  Push  Plate  ti  B     780-90       4  x  16 

1  Pull  H  B      780-88        4  x  16 

1  Door   closer  Type  3                                         — 

E100BS  D  D  jj  g  F-  H  a. 

One  Door  to  Tank   Space;-       Plan  DD 

Two  Doors   to  Tank  SoomT-       Plan  PF 

One  Door  to  Machine  Boom:-  Pain  nH 

4  pair  butta  H  -B   241-A-4  4-1/2  x  4-1/* 
4  Lock   Seta  ti  B   78Q-272  P  ti 

FL003S   cr  tf     &  h  a 


One  Door-  Vestibule  to  Deck:- 

One   door-  Vesttibule  to   Outer   ^-tair:- 

— ; Safle  asADOors'  -Vestibule  "to  rOof-   Second  Floor- 

-  £^.- 

Two  Doors-   Stair   to  Vest,    &  Vest   to    Stairs:- 

Sarne  as  Door-   Stair   to  Vest-(T^t  .Floor-   T  P   on  atair  &  Vest. 

PUMP   HO  USB  ^^ 

One   door-  Pump   house   to  Drive-  Kal-irrein-   Galvanized    iron:- 

1  Pair  Butts  ~  a  B   £75     4x4 

1   Latch  «■  -3   3o6 

1  rull  4-  -^   ^=396 
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(rewritten) 


ORIILSS   UN   DOORS 
First  Floor" 

One   door  pair  from  Stair  to   Elevator   Lobby: - 

One   door  pair   from  ttifaaibmr.iihara  Elevator  Lobby  (be  Vestibule;- 

One   each  door   of   each  pair   there  are   two    swinging  grilled 

uver   each   da-or  of  each  pair  there  are   tTJo   swinging  trtn3ora  grilles 

16  Pair  butts  *-   285      2-1/2   x  2 

20   Catches  Use  Part  ^-   spring  bolt- 

of   Cor  bin   Cabinet  Lock 
"Pasquil"  Desk   lock    790 


*uI3C5ila::5olts 

Three  Master  L'eys   to  pass  all  bitt  keyed   locks 
Three  Master  Keys   to   pass   all    cylinder   locks 
One  Tel-Key  key  cabinet  tio   101-   30   hooks-  Finish 
French  Gray.  iviount   on  wall    of  vestibule  to 

Keepers    Quarters-   Second  Floor 

Pour  dozen  i'el.  Key  Fiber  barkers  -   Color  Gray0 
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ELSVATOR   WORK 

TORK    Il^CLUDfflD; 

ThisSEotion  shall    inolude   the  manufacture,    installation  and  fini 
ing   oomplete  of  all   Elevator  work   as   is  shown,    indicated  or  noted  on 
the  accompanying  drawing   and/or   specified  herein.   This  includes   the 
furnishing   and  ereotion  complete  by  the  Otis  Slevator  Company  of  one 
Otis  passenger  elevator    together  with  machine,   motor,    controller,    safe- 
ty devices,    ornamental   car   oomplete  with  car  gate,    platform,    guides, 
sheaves   and   sheave  beams,     cables,    dial   system,    hatchway  entrances  oom- 
plete with  doors,    door  hangers,    interlocks,    and   all   other  apparatus, 
material  or  work  required   to  make   the  elevator  complete   and  operative 
when  electrio  current  is   supplied   to   the   controller* 
ALTBRKATS  MANUPAC TURB : 

The  following  specifications  are  written  to  provide  for  the  manu- 
facture, installation  and  finishing  oomplete  of  all  Slevator  "fork  as,~ 
herein  specified  by  the  Otis  ^levator  Co*  The  Contractor  may  submit  an 
alternate  proposal  and  alternate  prices  for  the  work  of  an  other  manu- 
facturer as  provided  in  the  Seotion  of  General  Data  of  these  Speoifio- 
ations* 
WRK   HPT   INCLUDED; 

The  following  work  is  not  included  in   this   Seotion,    but    is  includ- 
ed in  other  Sections  of  these  Specifications; 

1«  Preparation  of  proper  and  legal   frames   and  enclosed   hatohway 
and  pit. 

2.  Proper   supports   for   guide  braokets,    buffers   and  overhead   sheave 
and  machine  beams. 

3.  Machine  room  and  penthouse   complete  with  conorete    floor. 

4.  Light  outlet  at   the   center  of   the  hatchway, 

5.  Feeder  wiring   to    the  terminals   of   the  elevator   controller  wi th 
the   necessary  feeder   switches,    fuses,    circuit  breakers,    and    an> 
other  equipment  required  by  looal   regulations. 

6.  All    ourrent  necessary  for   testing   and  adjusting   elevator. 

7.  Painting  of  all   work   other   than  elevator  work. 
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8*    All    cutting    and  patching  of  beams,    walls   and   necessary  masonry 
work  required,    including  repairs   to  plaster. 

9,   Car  operator  if  machine   is  used  under   temporary  permit   for   con- 
struction purposes  previous   to  Acceptance  of  Contract, 

REGULATIONS   CO NTROLLI gCrJ_ 

All   work   shown  and/or   speoified   herein  shall   be  furnished,    install- 
ed and   finished   in  accordance  with  the  requirements  of  the   Industrial 
Aooident  Commission  of   the  State  of  California  and  especially   their 
"Elevator   Safety  Orders".    Also    the   work   shall  be   done   in  acoordanoe 
with  the  Building  Laws  of  the  City  and  County  of  San   Francisco, 
SHOP  DRAWINGS; 

The  Contractor   shall   prepare   all    shop  drawings  necessary   to   show 
the  general  layout,    clearances,    position  of   sheaves  and  machine  beams, 
location  of  guides,    sheaves,    feeders   for  controller  and  other  necessary 
data, 
TEMPORARY  USB: 

After   the  machinery,    hoisting   apparatus   and   car  platform  are   set* 
the  elevator  may  be  conneoted  up  temporarily  and  used   for  construction 
purposes.    In  which  case   the  sub-oontraotor   (Otis  ^levator  Company) 
will   do   the  necessary   temporary  mechanical  work,    make  necessary  conn- 
ections and  give   the  Contractor   the  permission   to  use  the  ^levator. 
The  Contractor   shell    construot  a  temporary  enolosure  around   the  car 
and    shell   do   and   perform   such  operations  and  work  around   the   elevator 
installation   as  may  be   required  by  the    sub-contractor. 
DESCRIPTION: 


Load    .       • 
Speed        . 
Travel      , 
Stops,      , 
Openings 
Control 
Platform  size 
Machine  lo oat  ion 
Power    .    ,      , 


2000  lbs, 

125  ft,    per  minute. 

Ground  to  Belvedere   floor,    about  123!0'r 

Three 

Three 

Car   Switoh 

5f9"  x  4'8" 

Overhead 

220  volts,    3  phase,    60   oyoles. 
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The   elvator   shall  be    installed   in  accordance  with  the  following  details; 

MACHINS:  ^ 

The  maohine   shall    consist  of  a  driving   sheave  with  demountable    r-.i, 
•  ingle  worm  and  gear  reduotion  and  motor.    The  driving  sheave  rim  shall 
be  of  the  best  grade   semi -steel   turned  true   and  maohine  grooved,    and 
shall   be  rigidly  conneoted    to  the  worm  wheel ,   The  worm  shall  be  cut 
from  a  solid  forging   and   shall  mesh  with  a  gear  of  phosphor  bronze* 
The  worm  and  gear    shall   run  in  an  oil    tight  housing.    The  motor   shall   be 
especially  designed   for  elevator  service  and  be   capable  of  withstanding 
temporary  overload  and   shock  occasioned  by  frequent  starting   and   stopp- 
ing with  maximum  load.      The  motor  shall   have  a   steel   frame   so   designed 
as   to  proteot   the  windings  from  injury,    and  to   allow  easy  removals  of 
the  rotor*      The  motor,    gearing,    sheave   and  brake   shall   be  mounted   on  a 
one  piece  cast   iron  bed  plate.    The   end  thrust  of  the  worm  shall  be    taken 
up  by  single   self-aligning  ball    thrust  bearings  readily  aooessible   a        < 
replaceable  without   removing  the  brake  pulley, 
3TOTOR; 

The  motor  shall   be  of   the  single   speed  induction  type  wound  for 
220  volte,    3  phase,    60  cycles.    This  motor   shall   not  operate   over  1200 
r»p,m,   and   the  rotor  shall  be  of   the  souirrel   cage   type  having  high  re- 
sistance end  rings  and  with  conneotions  between  bars  and  end  rings   of 
suoh  design  that    these   conneotions  will  not  be  affected  by   the   contract- 
ion and  expansion  of   the  bars  or  rings  due   to  heat  developed   in  the   ring 
The   oapaoity  of   the  motor   shall   be   sufficient   to   start   and   operate    the 
elevator   at   specified   speed  under    the  maximum  conditions  of   specified 
superimposed  load,    and    to    continue   the  operation  as  may  be   required   by 
the  existing   conditions    at    the  place   of  installation  without   exhibiting 
a  rise  of  temperature  greater   than  55  degrees  C«    in  any  part*  4 

BRAKB: 

The  brake   shall   be   of   the   electro -magnetic    type,    quiet    and  positive 
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in  Operation,   Breie  shall  be  readily  adjustable  and  shall  be  of  suff- 
icient power  to  stop  and  hold  the  elevator  u  nder  maximum  loads  at  all 
times* 
CONTROLLER: 

The  controller  shall  bt  of  the  latest  electro  magnet  type  with  car- 
bon to  copper  contacts,  operated  by  means  of  a  switoh  in  the  oar.  The 
controller  shall  be  constructed  of  slate  free  from  metallic  veins,  mount- 
ed  on  an  angle  iron  frame.  The  oontact  surfaces  shall  be  so  arranged 
so  as  to  be  readily  accessible,  and  all  wearing  parts  shall  be  of  ample 
dimensions  to  meet  the  requirements  of  elevator  operation  and  control* 
The  controller  shall  be  arranged  to  make  and  break  the  circuit  and  re- 
verse the  elevator  motor  without  destructive  arcing,  give  smooth  acceler- 
ation and  retardation  to  the  car,  secure  the  motor  against  damage  from 
overload  or  excess  current,  prevent  admission  of  more  current  than  may 
be  required  to  perform  the  specified  duty  of  the  elevator.  When  the  pow- 
er is  thrown  off  the  controller  shall  slow  down  the  motor  and  supply 
the  brake  bringing  the  oar  to  a  stop.  The  controller  shall  also  be  pro- 
vided with  an  eleotro  magnetic  relay  whioh  will  prevent  operation  of  the 
elevator  in  case  of  phase  failure,  phase  .reversal,  or  low  voltage  in  the 
supply  oirouits.  The  controller  shall  be  provided  with  a  sequence  relay, 
OPERATING  JSVICB: 

The  operating  device  shall  oonsist  of  a  switch  in  the  oar,  so  arr- 
anged as  to  return  automatically  to  the  neutral  position  when  released  b; 
the  operator*   The  switoh  shall  be  set  in  a  cutout  provided  by  the  or- 
namental oar  oontraotor,  the  faoe  of  the  switch  being  practically  flush 
with  the  inside  of  the  oar.  The  oar  light  switch,  the  switch  to  out  off 
the  ourrent  supply  to  the  motor,  and  the  break  glass  switch  to  cut  out 
the  hatchway  door  interlocks  in  case  of   emergency  shall  be  mounted  in  thi 
same  oase  with  the  oar  switch.   The  face  plate  of  the  oar  switch  shall  bi 
made  of  solid  bronze* 
T?rmKm  Arrow* 
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The  machine   shall    be  mounted   at   the   top  of   the  hatchway  upon   at   eel 
beams  whioh  shall   rest  upon   the  structural    supports  of   the  building,^     -% 
The   elevator  oontractor   shall   arrange  with  the   conorete   oontraotor   for 
proper   slots   to  be  left   in   the  floors  for  the  passage  of  the  cables.    All 
concrete  work  for   the  penthouse  floor  will   be  poured  by  others  after   the 
machine  is   in  place   in  accordance  with  drawings  prepared  by  the   elevator 
oontraotor. 
GUIDS  RAILS; 

The   oar  and   counterbalance  guide  rails   shall  be  of  heavy  steel 
tee  sections  erected   in  lengths  not  less   than  l6'0"   each  except   jumper 
rails  whioh  may  be  12,0"#    The  guide   rails   shall   be  planed   or  milled   on 
faoe   and  on  sides   to  a  uniform  thickness  end   the   ends   shp.ll   be   tongued 
and  grooved   forming  matched   joints, 

The  rail 8   shall   be   fastened   to  the  hatchway   framing  beans  with 
•truotural    steel   or  iron  brackets.     9"  channel   backing   shall   be  prov         « 
for  main  guides  where  the  distance  between  brackets  exceeds  13  ft.   All 
rails   are   to  be  Jointed  with  heavy  splice  plates  having  not  less  than 
four  bolts  in  each  rail   to  be  joined, 

Uain  guides    shall   weigh  not  less    than  15* 5#  Pei"  lineal   foot    and 
shall   measure   not  less   than  5"  *  3-1/2"  x  5/&"«    Counterweight  guides 
shall   weigh  not  less   than  7*8  lbs*   per  lineal  foot  and   shall  measure   not 
less   than  3-1/4"  x  2-7/16"  *  5/&". 
CAR  yRAMS^    SAgSTY  AND  G0VJSRfl03; 

The  platform  and   car    shall  be    supported  by  means   of  a  s truotural 
steel  frame,    securely  riveted  and  bolted   together  and  provided  with 
spring  adjusted,     self -aligning  guide    shoes,    The  oar   frame   shall    be 
equipped  with  a  safety  of    the   instantaneous   type  operated  by  means    of   a 
oentrifugal  governor  designed   to   cut   off   the  current,    apply   the  brtJce       | 
and  bring   the   elevator   to   a  stop,    should   the   oar   attain   excessive   de- 
scending  speed. 
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PLATFORM : 

The  car  platform  shall  "be  made  of  well  seasoned  wood  set  in  an 
angle  steel  frame,  fireproofed  underneath  with  sheet  metal  and  provided 
with  linotile  flooring  and  bronze  threshold  plate  at  car  entrance. 
ROPBS : 

The  elevators  shall  be  equipped  with  suitable  steel  traction  ropes 
passing  around  the  driving  sheave  and  oonneoting  the  car  and  counter- 
weight* Not  less  than  4  1/2"  cables  shall  be  provided  for  the  elevator, 
COUNTERBALANCE : 

Bhe  elevator  snail  be  provided  with  counterbalance  proportioned  to 
insure  smooth  and  economical  operation. 

The  counterbalance  frame  shall  be  constructed  of  structural  steel 
shapes,  securely  bolted,  riveted  or  welded  together.  Adjustable  guide 
shoes  shall  be  provided  at  the  top  and  bottom  of  the  elevator  counter- 
balance frames.   The  oast  iron  weight  sections  shall  be  firmly  secured 
within  the  frames  by  not  less  than  two  tie  rods  which  shall  pass  through 
holes  in  each  weight  section  and  not  through  open  slots*  The  frame  and 
tie  rods  shall  be  provided  with  lock  nuts  and  cotterpins  at  eaoh  end, 
BUFFERS : 

Heavyspring  buffers  shall  be  provided  under  the  car  and  counter- 
weight as  a  means  of  bringing  either  of  them  to  a  gradual  and  positive 
stop  at  the  extreme  limits  of  travel,  should  the  car  run  by  the  final 
limit  switohes.  Buffers  shall  be  mounted  in  the  elevator  pit  upon 
struotural  steel  bases* 
LIMIT  SWITCHES; 

Automatic  limit  switohes  of  the  enclosed  type  shall  be  provided  in 
the  hatohway  which  will  gradually  slow  down  and  stop  the  car  when  it 
reaohes  the  top  or  bottom  landings. 
ANNUNCIATOR: 

The  elevator  shall  be  provided  with  a  flush  type  aluminum  finish 
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"Up  and  Down"  annunciator  in  the  oar  containing  "Up  and  Down"  indicat- 
ions for  each  landing,  connected  to  one  push  button  riser  of  hall  push  ^| 
buttons  consisting  of  "Up  and  Down"  bronze  hall  push  buttons  at  each 
intermediate  opening  and  single  push  buttons  at  eaoh  terminal  opening. 
MBCHANICAL  DIAL: 

There  shall  be  a  mechanical  dial  placed  over  the  ground  floor  open- 
ing. This  shall  be  half-  dial,  design  D-15,  finish  bronse.   It  shall 
register  "B  U   T"  (Bottom-Middle-Top). 
PAINTING; 

All  exposed  work  and  equipment  under  these  specifications  shall  be 
properly  cleaned  and  painted  two  coats  of  lead  and  oil  paint. 
GUIDB  LUBRICATORS; 

Guide  lubricators  shall  be  provided  for  each  car  and  oounterweight 
guide  rail,  located  on  the  top  of  the  oar  and  oounterweight  and  arranged 
■0  to  suitably  lubricate  all  guide  rails*  4 

BAR  INTERLOCKS; 

The  elevator  contractor  shall  furnish  and  install  necessary  electrio 
bar  interlocks  on  eaoh  of  the  hatchway  doors.  These  eleotrio  interlocks 
shall  be  oonneoted  to  the  operating  oircuit  of  the  elevator  arranged  so 
that  the  elevator  cannot  be  operated  until  all  hatohway  doors  are  dosed 
and  looked. 
SMBRGBNCY  KBLBASB  SWITCH; 

An  emergency  release  switoh  of  the  break  glass  type  shall  be  mounted 
in  eaoh  oar  switch  case  which  shall  allow  operation  of  the  elevator 
in  an  emergency  with  the  hatchway  doors  open, 
WIRING; 

The  eleotrical  sub -contractor  shall  bring  the  necessary  power  feed- 
ers to  the  terminals  of  the  elevator  controller,  including  main  line 
switches  and  fuses  as  required. 

The  elevator  sub-contractor  shall  provide  and  do  all  wiring  beyond 
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this  point*   All   conductors   shall   be   single  braid  rubber  covered   soft 
drawn  copperof   the  highest    conductivity,    made   in  strict   accordance  with 
the  latest    Nationpl    Klectrio   Code  Requirements,   With   the   exception   of  a 
flexible   cable   connected  to    the   car   and   the  annunciator  wiring,    all    con- 
ductors shall   be   enclosed   in  steel    conduits.      These  connections  which 
may  be    so   short  as   to   be   self-supporting  need  not  be  enclosed   in  conduit 
but   shall   be   protected  from  abrasion  or  other  mechanical   injuries.    All 
conduits    shpll    be   rigidly  supported   and   shall    terminatein  approved 
oonduit  fittings* 

CAR  &  OATBS 
CAH    a>TCL03URB; 

The  ornamental   elevator   car   snail   be   furnished   and   installed   com* 
plete  by   this  oontraotor,    of   Itis  design  *2-A,    and   snail    conform  to   the 
following; 

Side  and   rear  panels   and   canopy   shall   be   constructed  of  ^14   gauge 
first  grade  metal    furniture    steel,    one    side   of  which  shall   be  perfect 
and  free   from  surfaoe  defects,      Mouldings   and  drawn   shapes   shall   be   con- 
structed from  ^l6   g»uge  furniture   steel.    The  top   and  bottom  edges  of  the 
panels   and  around   the  outline   of   the   cutouts   shall   be   reinforced  with 
angles   and   straps    spot   welded    to    the  rear  of   the  panels*    additional 
angle   reinforcing    shall   be    spot  welded  to    the  rear  of   the  panels  where 
required   to   insure   the  rigidity  of   the   panels.   Grilles  of  fish  scale 
#307  design   shall   be  provided   as    shown  on  design  of   cast   aluminum. 

The  car   shall  be  provided  with  a   dome  light   in   the   oenterof  the 
canopy  of   standard  design  as    selected. 

The   oar   shall   be  provided  with  aluminum  entrance   columns   at   the 
oar  entrance. 

A  single   round  hand   rail,    as   selected,     shall   be   provided   around   the 
two    sides   and   the  rear  of    the   oar*      This   hand  rail    shall   be    seourely 
fastened    to    the  car   sides   and    shall    be   constructed   of  solid  aluminum. 
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The   oar    shall   be  provided  with  a  solid  aluminum  kick  plate   around 
the  base   of  the   oar   and   approximately  6"  high*  ^ 

All    steel   parts  of   the    oar   shall   be  sand  blasted    to   insure   a  clean 
•urfaoe.    The   sand  blasted   parte   shall    then  be  plaoed   in  a  perkerizing 
tank,    remaining    there  until    the  parte  are  thoroughly  parkerized,   All 
panels   shall    then  be  brushed    and  washed    so  as   to  be   ready  for   the   app- 
lication of   the   finishing  lacquer   ooate.    Three  double   coats   of  pigment- 
ed  lacquer   shall    then  be   applied  with  an  air  brush,    eaoh  double   coat 
except  the   last  being  thoroughly  rubbed  with  eandpeper   and  gasoline. One 
double   coat   of  finishing  lacquer   shall    then  be   applied* 

Aluminum  shall   be  finished  with  sand  blast   and   clear  lacquer. 

The   interior  of  the   car  shall   be   finished   in  one   color  lacquer  with 
the  car   canopy  another   color. 

The   interior   car   fixtures   shall   be  finisned   to   harmonize  with    the 
aluminum.  "~ 

CAR  0AT3; 

The  oar  opening  shall   be  proteoted  by  a  channel    type    solid   aluminum 
oollapsible   car  gate.    The   oar  gate    shall   be  made  up  of    boI  id    aluminum 
channel   uprights   5/8"  wide  with  three   sets  of  aluminum  lacing   supported 
at   the   top  by  ball   bearing   sheaves   running  on  a   cold   rolled    steel    track. 
The  oar  gate   shall  be  provided  with  handles  on  both  sides   equipped   with 
aluminum  guard  plates.      Jinish  shall   be  sand  blast, 
CAR  GATS   CONTACTS; 

The   oar  gate    shall   be   provided  with  an  eleotric   oontaot  arranged   so 
that   the  elevator  oan  not  be  operated  unless    the   car  gate    is   closed . 

2L3VAT0R   ISNTHAMCB  SNCLQoURgS 

The  work   included  under   this  heading   shall    be   furnished   strictly-^ 
in  accordance  uith  the   specifications   herein  outlined. 
MATERIAL  Sj, 

All    steel  used   in    the   oonstruotion  of   enclosures   described   nerein 


except  rough  bucks  and    structural    menbera   shall    be  of   the  best  Grade 
open  hearth  full    cold  rolled,    full   pickled,    double   annealed,    patent  lev* 
ed   sheet   furniture    steel    entirely  free   from  scales   and  pits,    of   the  U.S. 
Standard  gauges   speoified  under   the  rarious  headings. 
TORiaiAN3HIl> ; 

All    work    shall   be   exeouted    and   finished   to   conform  to    the   generally 
accepted    standards   as  established  by   the  hollow  metal   manufacturers   in 
the  United    States.      The  finished  ^ork    in  all    cn.3es   shall   be    3mooth  and 
free   from  warps   and  buckles.      All  moulded  members   shall    be   clean  out, 
•traight  and   true.   All  mitres    shell   be  well   formed    and   in   true  alignment 
and  welded   Joints   shall   be  neatly  made   r.nd   cleaned  off   flush. 
DOORS; 

All    hatohway  doors   shall    be  of   the   flush  panel    type,    hollow  metal 
construction,    o enter  parting  of  standard    thickness   and   construction,    as 
follows;   Doors    shall   be  made   of  two   >rl6   g&.  ,steel    plates,    properly  form- 
ed   and   rigidly  connected    and   reinforced   by  means    of    suitably  formed    seot 
ions   spaced  not  more   than  3"   apart    vithin   the  doors.      Suitable   sound 
deadening  material    shall    be  placed  between  these  reinforcing   sections* 

Interior   reinforcements,    as  required,    shall   be  prorided   for  key- 
holes,   hanger  pendant  bolts,    and   operating   devices    to  be   applied    to    the 
elevator  doors.    At   the  bottom  of  each  sliding  door  provide   and   attaoh 
two  1/2-  x  5/B"   x  3*     65/£  carbon   steel   or  lignum  vitae  guides  with  max- 
imum  toleranoeof   »007   inches  between  guide   and   groove   in  sill. 

"*?ach  door    shall  be   stamped   on  top  with  number  of  opening   in  which 
it   is   to  be   installed,    and    also   a  olear  designation   showing   its  res- 
pective location  in  the  opening.      In  order    to   distinguish  hatch  from 
corridor   side,    markings    shall    be   arranged    to  read   from  hatch  side, 
ROUGH  BUqK3;t 


Rough  bucks    shall   be   not   less    than  #12  gauge  blue   annealed  pressed 
steel,     formed    as  detailed    and  properly  rrnd    securely  fastened   to    sill    and 
structural  members   of   «nninmir>A. 
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JAMBS ; 

Cabinet   jrmbs   constructed  of  «/l3   ga,    steel  ere   to  be   furnished         ^ 
detailed   to   finish  over  buck   construction.   Jamb   intersections   shell   be 
neetly  coped.      Reinforcements  end  mortises   shall  be  provided  for  any 
latch  strikes,    parts  of  interlocking  mechanism,    and   similar  iteir.s,    to 
co-ordinate   this  part   of   the  hollow  metal   work  with  operators,    interlock 
and   hardware, 
T  RIM: 

Trim  shall    be  of   standard  design  as   selected  with  the  mitres   neatly 
fitted,    welded   and  cleaned.    Concealed  fastenings   shall   be  provided 
where   specified.   Where  concealed  fastenings  are  not   required,    the   casing 
shall  be  drilled,    countersunk,    and  supplied  \*ith  tfrenoh  head  machine 
screws, 
SILLS: 

Sills   shall  be  constructed  of  olose  grain  oast  grey   iron  with  n_    * 
slip  design  surfaces,    with  nosings  on   the   shaft   side   and  machine  planed 
grooves  for  door  guides*    Ml    sills  are    to  be   straight   and  free   from 
warps,    set   true,    level    and  properly  anchored   to  floor  construction; 
3ills   shall    extend   in  width  as    3hown  on  plans,    to  be  of  suffioient 
length  to  permit  mounting  of   struts   thereon,    and   shall   receive    one    shop 
ooat   of  metal  primer  before   being   set   in  place. 
STRUTS: 

Structural    steel    angle    struts,    for   support  of   fronts,     shall    be 
provided   in  aocordance  with  details;    to  be  not  less   than  3"  x  3"  x   5/16" 
angles  properly  and   securely  bolted  to   sill   and   ooncrete   walls   above 
hanger  plates* 
HAM52R  CQV2RS: 

Removable   cover  plates  of  not  less    than  ^12  gauge    steel    shall    be     ^ 
provided.    Cutouts   shall  be  provided,    when  necessary,    as  required. 

HAH3BR  PLAT.S3: 

Hanger  plates    shall   be    formed   of  not  Iobs   than  3/16*   steel    and    ae- 
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curely  fastened  to  bucks  8nd  strut  angles,  and  this  oontraotor  shall 
drill  and  tap  them  for  hangers. 
KAM33R3: 

All  elevator  doors  shall  be  hung  on  center  opening  geared  hangerB 
provided  with  two  sets  of  ball  bearing*  rotating  on  two  tangent  points. 
The  door  to  be  hung  centrally  between  the  two  sets  of  balls  eliminating 
friotion  and  cantilever  effect  to  a  minimum.   The  track  shall  be  oold 
rolled  steel  of  ?13  get*  with  smooth  ball  race  and  so  constructed  as  to 
form  a  housing  to  protect  raceway  against  dirt.  This  Contractor  shall 
install  hangers  and  hang  elevator  doors* 

Hangers  shall  be  bolted  to  top  of  doors  by  means  of  pendant  bolts 
and  designed  to  properly  support  doors;  each  panel  not  to  exceed  200  lbs 
in  weight. 

Gearing  to  consist  of  specially  designed  sprocket  and  chain  to 
properly  transmit  power  between  doors. 
BUMPBRS; 

Provide  gum  rubber  bumpers  with  iron  supports  properly  looated  at 
both  top  and  bottom  of  doors  for  stopping  doors  when  fully  opened  and 
on  door  or  strike  jamb  for  stopping  doors  when  fully  closed  to  prevent 
oontaot  of  metal  parts. 
SIGHT  GUARDS; 

Sight  guards  shall  be  provided  on  eaoh  side  of  opening  for  all 
hatchway  doors.  They  shall  be  at  least  5"  wide,  extending  from  sill  to 
hanger  pocket  and  may  be  integral  with  or  separate  from  the  Jamb.  Mat- 
erial and  finish  shall  be  the  same  as  the  jamb* 
7ACIA  PLATSS; 

Pacia  plates  shall  be  provided  of  not  less  than  #14  gauge  steel 
and  shall  extend  from  the  top  of  hanger  pocket  to  the  sill  above  and  at 
least  5"  on  one  aide  and  12"  on  the  other  side  of  the  finished  opening. 
Fastening  shall  be  made  to  the  sill  above  and  Btruts  or  intermediate 
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atiffeners   shall   be  provided   as   required,  — 

r  ^ 

FINISH;  ^ 

Both   sides  of   all    hollow  metal  doors,    metal   jambs   and    trim  shall    be 
finished   in  a  light    shade   of  prime  ooat  metellio  paint  by  this   contract- 
or.   Finishing   paint   shall    be   included   in   the  Painting  Seotion  of    these 
Specifications. 

The  prime  finish  shall   be   applied   as   follows,    After   shop  work    is 
completed  material    shall   be    thoroughly  cleaned   and   coat   of  rust    inhibit- 
ing  paint  shall   be   applied   to   the  interior   and  exterior   surfaces   and 
baked  on.      The  baked   enamel    surfaoes   shall    have   two   or  more   coats   of  min- 
eral  baking  filler  whioh  shall  be  applied  to   oover  weld  marks   for  uneven 
surfaces,   baked  on  and   sanded   smooth. 

All    structural    steel   framing,    angles,    struts,    etc,    shall   be  paint- 
ed with  one   shop  ooat  of  metal  primer.  _ 

mSCTION 

Thie  Contractor  shall    erect,    complete,    all   portions  of   this  work 
as  herein  desoribed,    plumb   and  in  correct  relation  to   elevator  guide 
rails.    All    exposed   finished   surfaces  of  enclosure   shall    be  adequately 
protected   against  damage  and  after  final  completion  of  elevator,    finish- 
ed  surfaces   shall   be   cleaned   and  polished. 
DBTAIL3 : 

Complete   shop   details    showing   type  of  construction   and  necessary 
full    size  drawings   to    show  profiles  of  frames   and  mouldings   snail    be 
prepared   and    submitted    to    the   architect   for   approval, 

SSRVICB 

Jor  a  period  of  three  months  after   completion  of   the   elevator,  the 
Contractor   shall    furnish  service   consisting  of  a  weekly  examination   o^ 
the   elevator,    including  oiling  and    cleaning  machine,    motor  and    controll- 
er greasing  bearings   and  guides;neoessary  minor   adjustments;callbeok    oor- 
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vice   and   furnishing  of  all    oarbon  and   oopper  oontaots,    contaot   i  nsulat 
ions   and    oontaot   springe,    motor  brushes,    oils,    greases,    rope  preserv- 
atire  and    ootton  waste. 
ADDENDA; 

To    CAR  &   QAT33; 

VThere  aluminum  is   specified   above   for   trim  in   the   interior 
of  the   car  and   the   car  gates,    use   aol  id  bronse-*rhite   finished 


i 
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BIUCK  &   STRUCTURAL    TIL3  JjORK 

'70 RX    INCLUDED;  ( 

This   Seotion  of  the  3peoif ioations   shall    include   the  furnishing, 
setting   and  finishing  of  all   Brick    and  Structural    Tile  work  as   is   shown, 
indicated  or  noted  on   the   accompanying  drawings  and  /or  epeoified  herein, 
this   includes  all   paying  brick,    adjacent  cement  step  work,    hollow  tile 
work,    enameled   tiled  units,    etc. 
LOCATION; 

Paving  briok :  Paring  brick  is   shown  as  forming  a  mat   in  the  center 
of  four   steps  and   the  landing  of  the  main  front  entrance. 

Structural   Til-e-f — Structural — terra  cotter-partition   tile   is   shown  in 
the  pprt.lt.1ona  between  the  kitchen  ond   the   storage  room, — tho   fur-naeo  poon 
and    the  Janitors   oloset^    and   ono   doorway  on  tho   aooond   floors 

SiW~yn4t»+ — Tile  un4ta~a.r-»-»ha^tn  in-tao  -th»ee-  ear-tit.  LojftA^ktla  a  a  a_ 
the  Kitonen  and--t-ae-geabaura»»t —  ^ 

MATERIALS; 

Previously  Specified;    Standard  Portland  cement,    send  and   admixtures 
are  epeoified  in  the  Conorete  Section  of  these  Specifications, 

White   oement:    White   cement   shall  be  Medusa  or  Atlas  White   cement 
waterproofed* 

Paving  brick:     Paving  briok   shall  be  vertioal   fiber  brick.    It    shell 
conform   to   the  Standard   Specifications  and  Tests  of   the   Mericen    Society 
for  Testing  Material,    Serial   Designation  tfC-7-15  as  latest   revised.    The 
brick   shall    be  regular   in  size   and   shape   and   specially  burned   for  paving 
purposes.    They  shall   have   the   following  dimensions;    2-1/2"  x  4"   x  8-1/4* 
Their  edges   shall   be   slightly  beveled.  One  edge  and   one   end  on  eaoh  briok 
shall  be  practioally  perfeot   as    to   appearance,     smoothness,    texture    and 
color,    When  broken,     the  brick   shall    show  a  dense,    stonelike  body,     fre*.      * 
from  lime,    air  pockets,    cracks   and  marked  laminations.   Color   shell    be 
dark   red. 
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&tirc\ot^jial   Fapti£Jr€H3-ff-4.-3^-i — Straiotural   partition  hollow   tkle— ahaJJ. 
comply  with,  U,   3t   Govornraont   Spooif ioct tlono  #5Q8? — Thoy  ohall  bo   Clas-a — 

M^ BotVl    fflOftfl     shall     hft     Smooth, ThftSft     MIaa     ghpll     Via    nn^fnnm    -fn     .<i1gftf 

tho  faooo  out— e-f- wind  and -free  froin  cracks,  flaws  or  slmi-Iar  defects', 

Tfeoy-shall  be  4"  thick »■  

LAYING  PAVING  BRICK; 

All  of  the  step  work  shown,  both  brick  and  concrete,  shall  be  in*-» 
eluded  in  this  Section, 

Bedding  concrete  shall  be  composed  of  one  part  of  Portland  cement 
to  seven  parte  of  sand  and  1/2"  stone  aggregated  with  the  admixture. 
The  brick  shall  be  bedded  in  the  concrete  before  it  has  taken  its  set. 
The  briok  shall  be  bedded  with  cement  mortar  using  one  part  of  Portland 
cement  to  three  of  sand  with  the  admixture.  Brick  shall  be  thoroughly 
drenched  before  laying.  Each  step  shall  be  pitched  l/4"  from  back  to 
nose.  All  brick  shall  be  laid  on  edge  with  3/8"  joints.   Tread  briok 
shall  run  under  the  riser  brick  above,  and  shall  be  flush  with  the  riser 
brick  below.  Treads  shall  be  in  even  plane  and  risers  vertical. 
Joints  shall  be  kept  in  accurate  alinement  as  shown. 

After  the  bedding  and  before  pointing,  the  brick  will  be  inspected 
and  any  defective  brick  replaced.   No  other  moving  or  working  of  the 
brick  will  be  allowed  during  the  bedding  process. 
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V7hen   the  bedding  is   set,    the  brick  Joints  shall   be  grouted  full 

and   flush  and  pointed  with  white   cement   and  sand.    The  joint  shall    be, 

finished  with  a  slight   sinkage  below  the  faoeof  the  brick. 

ADJaCSNT  CKHJ5NT  VORK: 

The   steps  and  landing  adjacent   to   the  brick  mat  shall  bt  finished 
after  the  bedding  and  pointing  are   set  hard,    allowing  at  least  one  week 
for   the  setting* 

The   oteps  and  landings   shall  be  formed  in  concrete   to   finish  at   the 
same  planes   as   the  brick   work  and    to  be  an  extension  thereof.    The  core 
of  the   steps  and  platform  shall  be  formed  with  the  bedding  concrete   and 
finished  with  an   integral    topping   not  less  than  3A"   thick   of   the  point- 
ing mortar*   \7here   the  cement  finish  adjoins  the  bricje,    run  a   small   V 
or  bevel    to   correspond  with  the  brick  edges.    The   surfaces  of   the  oeroent 
shall  be  floated   hard   and  to   the  required  lines  with  the  wood  float  and 
then  finished  by  deckling  with  a  stiff  brush  as  direoted.  _** 

Porm  a  sinkage  3 A"  deep  in   the  center  of  the  platform  and  in   the 
brick  as   shown  for  a  foot   mat. 
LAY  IBS    gAUTITION   Tifcfrr ~ V' 

Hollow  tile   shall  be  drenched   and  laid  damp.    The  webs   shpil   be 
laid  horizontally.    The  bottom  course   shall  be  filled  w>tfh  c eras nt  mortar, 
using   the  mixture  specified   above.   Saoh  course sJtall  be  reinforoed  with 
a  strip  of  galvanized  wire   cloth,    using ^JrSgauge   2-1/2  mesh.    The   cloth 
shall   be  3"  wide  and  run   the   full^Wngth  of  the  Joint.   Build  in  bucks 
for   the  doorway  anchoring   t>*esame   firmly  in  place.    Horizontal    Joints 
shall   be  level    and  v^r^ioal   Joints  broken   at  least  3",   Boor  lintele 
shall  be  rein£erroed  with   two  1/2"  rods   and   the  voids  filled  with  cement. 
?aoea  oMh«  tile    shell   be    finished   flush,    Joints    shall   be   struok   flush 

sma  ove-tt? — __ __ , 

lAYIKg-T&H-gWH 8  ; 

TiXe- AM>i^o- -&hal-l- -be- -laid- -v-i-v&L&vl-y- -*o- -Was- -holAw*. ~U1^-  -incl-ud ing. 
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ALTERNATES 

The  contractor  shall  state  In  his  bid  a  separate  price  for  each"  '  \ 
one  of  the  following  Alternates,   If  any  one  or  all  of  the  alternates 
be  accepted,  the  price  thereof  shall  be  added  to  amount  of  the  basic  bid 
and  the  combined  amounts  shall  be  the  amount  of  the  Contract  Price, 
The  acceptance  or  rejection  of  these  Alternates  will  be  decided  before 
the  contract  Is  signed* 

If  an  Alternate  is  accepted  it  shall  be  integral  part  of  the  cpn<-» 
tract.  All  material,  labor,  methods,  etc.,  used  in  the  construction  and 
finishing  of  the  parts  covered  by  the  accepted  Alternate  shall  be  the 
same  as  specified  in  the  body  of  these  Specifications. 
ALTERNATE  #1:   (Sheets  No.  1  &  M-2)  A/0Jt'^y  tfr  m*'/"  tow  0  **"*'*/* 

This  alternate  includes  all  work  and  material  for  the  terrace 
surrounding  the  building,  extending  from  the  limit  of  Alternate  #4  on 
the  north  side  to  and  including  the  rounded  end  of  the  terrace  on  the 
south  side*  It  includes  the  cement  walk  around  the  building  and  around 
the  -south  terrace.  The  steps  and  rail  up  to  the  south  door  of  the 
restaurant  are  Included  in  the  main  contract,  and  should  not  be  figurepL 
as  part  of  Alternate  #1. 

It  does  not  include  the  five  cement  benches  or  the  six  holes  that 
are  shown  or  any  of  the  steps  and  landings  running  down  to  the  driveway 
on  the  south. 

The  two  openings  left  in  the  south  parapet  by  the  exclusion  of  the 
steps  shall  be  filled  in  with  brick  and  cement  plastered  to  match  the 
rest  of  the  parapet,       ' 

The  section  of  tile  pavement  marked  "Included  in  Contract"  shall  be 
included  in  Alternate  #1, 

The  electric  work  speoified  in  Section  #18  of  these  specifications 
is  Included  In  this  Alternate,  The  electroliers  are  not  Included, 
ALTERNATES  #2  &_3; 

These  two  alternates  shall  be  disregarded  for  the  time  being". 
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This  alternate  includes  all  work  and  material  for  the  terrace  at         ^ 
the  present   stair  head  and  connections  and  alterations  thereto  and  con** 
nectione  to  Alternate  #1.     The   tile  pavement  is  included  in  this  Alternate 
This  tile  paving  work  and  that  in  Alternate  #1  shall  be  done  as   specified 
for  similar  work  in  the  Restaurant  floor  and  similar  parts* 

The  electric  work  specified  in  Electric  Section  #18  shall  be  in~ 
eluded  in  this  Alternate  #4*     The  bracket  fixtures  are  not  included. 
ALTERNATE  #5: 

Furnish  and  set  complete  on  the  north  side  of  the  building,  where 
shown  on  Sheet  #1,  one  metal  pedis tal  drinking  fountain*     This   shall  be 
connected  complete  to  the   cold  water  line  and  may  be  wasted  down  the 
hill  if  the  Sanitary  Laws  permit,  otherwise  it  shall  be  wasted  as  re** 
quired*     The   fountain  pedistal  shall  be  Design  #195  bronze  of  the  Oregon 
Brass  Works,  or  similar  thereto'*     The  head  shall  be  an  aro  spout  as  4 

approved. 
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Mr.  Norman  Karasick,  City  Architect 
Bureau  of  Architecture 
City  Hall,  Room  265 
San  Francisco,  CA  94102 

Subject:   Coit  Tower  Investigation 

Dear  Mr.  Karasick: 

We  are  pleased  to  present  the  proposed  report  on  the 
Coit  Tower  investigation.   Thank  you  for  your  support 
and  the  cooperation  of  your  staff  and  the  Coit  Tower 
personnel. 

An  Executive  Summary  opens  our  report  capsulizing  the 
findings  of  the  investigation.   The  balance  of  the 
report  is  outlined  to  expand  on  the  information  given 
in  the  Executive  Summary. 

Thank  you  for  the  opportunity  to  assist  you  on  this 
investigation.   We  hope  the  findings  therein  will  be 
useful  and  that  necessary  safety  repairs  can  be 
initiated  quickly. 

Sincerely, 


Joh'n  E.  Clinton,  S.E.,  R.A. 
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EXECUTIVE  SUWWRY 


Objective 


The  objective  of  this  Investigation  was  to  evaluate  the  extent  of  exterior 
concrete  deterioration  at  Colt  Tower  and  to  estimate  the  scope  and  cost  of 
associ  ated  restorat I  on. 


Scope 


The   Investigation  of  Colt  Tower  included  a  field  survey  of  the  base  wal  Is,  the 
Belvedere  level  and  the  roof  level.    To  save  dupl  i cation  of  scaffolding  costs, 
a  complete  survey  of  the  tower  wal  I   was  deferred  unti  I   repairs  are  underway 
and  the  contractor's  scaffold  Is  In  place.     Various  types  of  deterioration 
were  recorded   In  sketches  and  photographs  which  appear   later   in  this  report. 
From  the  field  survey,  recommended  repairs  have  been  outl  ined  to  restore  the 
integrity  of  the  structure  and  an  estimate  of  repair  costs  has  been  tabulated. 
An  Investigation  of  roof   leakage  at  the  base   level,  as  we  I  I   as  other  water- 
related  problems  at  the  roof  and  Belvedere  levels,  has  been  completed  by 
others  and  Is  Included  In  Part  III,  N,  of  this  report. 

Report  Summary 

At  the  Tower  Base  Level,  both  the  exterior  first  floor  and  second  floor  wal  Is 
as  we  I  I   as  the  entry  wal  Is,  planters,  stairs,  walkways  and  retaining  wal  Is 
near  the  tower  were  examined.     The  concrete  surface  has  many  spa  I  Is  or 
breaking  off  of  concrete  due  to  corrosion  of  reinforcement  below.     These 
spa  I  Is  are  especial  ly  prevalent  on  the  fascia  beam  over  the  four  columns, 
although  many  are  obscured  by  unsightly,   previous  patches.     There   Is  also 
evidence  of   cracking  and  water  damage  on  the  beam  soffit. 

The  Tower  Shaft  is  marked  with  an  estimated  5,000  sma  I  I    spa  I  Is,  or  popouts, 
about  3    inches   in  diameter,  caused  by  corroding  form  ties  from  the  original 
construction.     The  thin  stucco  coating  placed  over  the  entire  tower   Is  flaking 
off    in  many    locations. 
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At  the  Belvedere  level,  the  tal  I,  exterior  columns  are  seriously  damaged  by 
long,  vertical  cracks.  The  balustrade  Is  severely  chemical  ly  eroded  and 
cracked.  Pieces  of  the  balustrade  are  breaking  off  and  may  create  a  hazard 
for  people  and  property  below.  The  Roof  Level,  with  Its  two  levels  of  arches, 
has  many  sma  I  I  spa  I  I  s,  as  we  I  I  as  I  arge  spa  I  I  s  at  non-operat I  ona  I  I  I  ght I  ng 
fixtures,  and  exhibits  extreme  peel  Ing  of  the  stucco  coating. 

It  Is  proposed  that  a  I  I  spa  I  Is,  whether  currently  patched  or  not,  receive  a 
new,  properly  prepared  patch  to  restore  structural  Integrity  and  arrest  future 
deterioration.  Serious  cracks  should  be  opened  to  determine  If  the 
reinforcement  below  is  corroding,  necessary  structural  repairs  performed,  and 
a  concrete  patch  applied.  Sma  I  I  cracks  may  be  Injected  with  epoxy  or  remain 
unrepaired.  Final  ly,  to  protect  the  surface  from  future  deterioration,  a  new 
surface  coating  should  be  applied.  Before  final  repair  techniques  and 
materials  are  specified,  they  should  be  tested  on  the  Tower  to  verify  their 
structural  adequacy  and  visual  appearance. 

A  brief  analysis  of  the  Tower  Indicates  that  the  tower  structure  should  remain 
stable  during  a  moderate  seismic  event.  However,  as  mentioned  above  for  the 
balusters,  certain  deteriorated  elements  could  be  easl ly  dislocated  and  become 
a  safety  hazard.  A  review  of  the  proposed  elevator  improvement  plans  revealed 
no  serious  problems  to  the  Tower's  structural  system. 

Limitations 

The  Information  In  this  report  Is  based  on  the  Investigation  and  evaluation  of 
of  only  those  Items  noted  In  the  above  scope.  The  Investigation  and 
evaluation  did  not  Include  a  thorough  review  of  the  entire  structure  or  any 
analysis  of  Items  not  mentioned,  such  as  electrical  and  mechanical  systems. 
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Roof  Level 


Belvedere  Level 


Tower 


Base  Level 


Elevation  of  Colt  Tower 
Showing  General  Location  of  Areas  Investigated 


Estimated  Cost  for  Repairs  1'2»3 

PART  3:  (see  text  for  Areas  A,  B,  C  &  D) 

item 

Base 

Tower 

Upper 

Grounds 

Total  Repair  Cost 

E.   Cracks 

1,800 
32,100 

— 

4,700 
40,100 

1,500 

8,000.00 
72,200.00 

7,300 

254,400 

36,500 

6,600 

304, 700. 004 

G.   Large  Spal I s 

Wal Is 

16,000 
21,900 

— 

21,900 

8,000 

45,900.00 
21,900.00 

H.   Surface  Coating  Del  ami  nation 

Concrete  Surface  Treatment 

7,500 
47,400 
20,600 

9,000 
56,900 
24,800 

3,000 

19,000 

8,400 

4,500 
28,400 
12,400 

24,000.00 

151,600.00 

66,200.00 

— 

— 

23,300 

— 

23,300.00 

4,400 

— 

— 

— 

4,400.00 

M.   Sol  I s-Related  Repairs 

— 

— 

— 

59,000 

59,000.005 

— •■ 

60,000 

36,500 

— 

60,000.006 
36,500.00 

Allow  for  Inaccessible  Areas. 

TOTAL 

159,000 

405,100 

193,400 

120,400 

877,700.00 

Cost  based  on  completion  date  of  October  1985. 

2 

Includes  materials,  labor,  contractor  overhead,  profit,  and  construction 

contl ngency . 

5  Due  to  the  nature  of  reinforced  concrete  deterioration,  the  extent  of  damage 
In  certah,  cases  cannot  be  completely  assessed  until  demolition  has  begun. 
Consequently,  the  actual  repair  cost  may  vary. 

A  less  rigorous  repair  may  reduce  this  estimate  to  $124,000. 

Includes  walkway  replacement  at  west  side  of  tower,  front  retaining  wal  I 
replacement  and  repair  of  planter  drains. 

°     Scaffolding  cost  estimate  Is  based  on  a  4  month  time  al  lowance  with  either  a 
fixed  or  cable  scaffolding  system. 


RESTORATION  PROGRAM  OPTIONS 

\ 

A 

B 

As  Recommended 
In  Report1 

Reduced  Scope 

Structural  Repairs, 
Cleaning,  Surface 
Treatment  al 1  Areas 

Structural  Repairs 
only  at  Base,  Upper 
and  Grounds 

Clean  Surface  and 
Apply  Alternate 
Coating  only  at  Base 
and  Accessible  Areas 
of  the  Upper  Level 

Structural 
Restoration 

Base 

151,700. 

123,700. 

Tower 

150,700. 
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Upper 

156,900. 

141,100. 

Grounds 

113,800. 

14, 000. 4 

Architectural 
Restoration 

Roofing  Work 

51,500. 

51,500. 

Handicap  Access 
&  Misc. 

55,000. 

55,000. 

Elevator  Rehab. 

113,000. 

113,000. 

Subtotal 

792,600. 

498,300. 

HRC  +  Cont. 

158,500. 

99,600. 

Total  Contract 

951,100. 

597,900. 

Project  Cost 

190,200. 

119,600. 

TOTAL  PROJECT 

1,114,30c.1'2'3 

717, 500. 2 

Exception   Is  form  tie  spalls   not   Included,    add  $438,700   for   form 
tie   repair. 

Estimates   do  not   Include  credit  of   proposed  gift  toward  surface 
coating. 

Cost  may    be   reduced   $100,000   by    replacing   surface   treatment   and 
sealer  with  alternative  coating. 

Soils-related  repairs  have  been  deleted.     Work  to  be  completed   If 
funds   are   available  or    In   a  2nd   Phase. 


5     Work   on    the  exterior   surface  of    the   tower   shaft  has   been    deleted. 
Work   to   be  completed    If    funds   are  available  or    I n   a  2nd  Phase. 


PART   I 
SUMMARY  OF  FINDINGS 


SUMMARY  OF  FINDINGS 

Specific  locations  of  deterioration  are 
shown  on  drawings  In  Part  II,  Survey  of 
Deterioration. 

A.     Base  Level 

At  the  tower  base  level,  both  the 
exterior  first  floor  wal Is  and  the  second 
f  I  oor  wa  I  I  s  adjacent  to  the  tower  were 
Investigated.  Photo  1,  of  the  sou-fh  wal  I, 
shows  the  typical  condition.  In  addition 
to  the  wal  Is  forming  the  base,  two  wing 
walls  with  doorways  projecting  from  the 
north  entry  wal  I  were  Inspected.  The 
west  wal  I  Is  shown  In  Photo  2.  Two  major 
types  of  deterioration  are  evident. 
These  are  cracking  of  concrete  and 
surface  spa  Ming  or  separation  of 
concrete  due  to  corrosion  of 
reinforcement.  Each  problem  takes 
several  different  forms  and  may  have 
several  different  causes.  Each  requires 
correction  to  prevent  further 
deterioration.  In  addition,  the  concrete 
finish  coat  Is  chipped  and  badly 
discolored  In  many   locations. 


1.  South  Base  Elevation 


2.  West  Wing  Wall 


Cracks  occur  at  the  base  wal  Is  at  a 
variety  of  locations.  Most  are  caused  by 
exposure  to  severe  weather  and  Inadequate 
concrete  cover  over  reinforcement.  Photo 
3  shows  vertical  corner  cracks  occurring 
at'  the  base  of  a  wa I  I .  As  seen  I n  Photo 
4,     additional     cracks    occur    around 


windows,  corners  and  other 
discontinuities  In  the  walls.  These 
cracks  are  not  only  unattractive,  but 
also  Indicate  a  potential  for  further 
deterioration   If  not  properly  sealed. 

Spa  I  I  Ing  Is  a  serious  problem  at  the  base 
level.  Photo  5  shows  a  typical  large 
spa  I  I  on  the  fascia  beam.  The  corroded 
reinforcement  and  associated  del  ami  nation 
are  ful  ly  exposed.  In  many  cases,  the 
spa  I  Is  have  already  been  patched,  as 
shown  In  the  left  of  Photo  5.  These 
patches  vary  In  size,  color  and  texture, 
creating  an  unsightly  appearance.  More 
importantly,  the  patches  have 
questionable  durabl  I  Ity  due  to  the  use  of 
higher  strength,  dissimilar  concrete 
patch  material  with  different  expansion 
characteristics.  This  problem,  along 
with  Incomplete  patching  techniques  may 
be  concealing  ongoing  hidden 
deterioration.  Thus,  to  provide 
consistent  and  adequate  protection 
against  further  spall  Ing,  It  Is 
recommended  that  a  I  I  previous  patches  be 
removed  and  a  I  I  spa  I  Is  patched  according 
to  the  repair  procedures  outlined  In  this 
report.  In  addition  to  the  large  spa  I  Is 
with  exposed  corroding  reinforcement, 
there  are  many  sma  I  I  (4  Inch  maximum 
diameter)  spa  I  Is.  These  appear  to  be 
caused  by  form  tie  wires,  left  In  place, 
which  have  corroded  and  popped  off  the 
surrounding  concrete.  These  small 
spalls,    though    presenting    no    serious 


3.     Cracks  at  Wall   Base 


Cracks  at  Beam  Soffit 


5.     Spall   at  Fascia  Beam 


structura I  prob I  em,  shou I d  be  repa ( red  to 
prevent  future  deterioration  and  to  pre- 
serve the  overal  I  appearance  and  longterm 
Integrity   of  the  structure. 

In  addition  to  the  wa I  I s  actual  ly 
attached  to  the  tower,  there  are  various 
retaining  walls,  planters,  sidewalks  and 
stairways  associated  with  the  Colt  Tower 
Monument.  Photo  6  shows  a  crack  at  the 
front  entry  wa  I  I .  A  few  wal  Is  were 
obscured  from  Investigation  by  plants, 
but  a  majority  of  them  were  thorough  ly 
surveyed.  In  Photo  7,  taken  at  the  west 
side  of  the  tower,  the  walkway  has 
settled  and  cracked.  Also,  the  retaining 
wall  adjacent  to  this  walkway  has 
displaced  1  Inch.  These  sol  I -related 
problems  should  be  corrected  to  Improve 
the  appearance  and  performance  of  the 
retaining  wal  Is  and  adjacent  walkways. 
In  addition  to  these  soils-related 
problems,  the  surface  of  the  surrounding 
walls,  planters  and  stairs  exhibit 
spalls,  cracks  and  surface  coating 
peeling  similar  to  the  base  level  walls 
and  should  be  repaired  with  the  same 
techniques  and  materials  used  on  those 
wal Is. 


6.     Crack  at  Entry  Wall 


Cracking  at  Walkway 
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Tower  Walls 

The  tower  wa  I  Is,  a  I  though  not  surveyed  I  n 
detai  I  at  this  time,  were  photographed 
and  observed  from  the  roof  level  and  base 
level.  From  these  observations,  general 
conclusions  about  the  extent  of  the 
deterioration  can  be  drawn  with  a  I  I ml  ted 
degree  of  accuracy.  Photo  8  shows  a 
sample  of  the  apparent  overal  I  condition 
of  the  tower.  With  the  exception  of  some 
chipping  of  the  covering  material  and 
eroding  of  the  fluted  edges,  the  most 
prevalent  visual  problem  Is  the 
occurrance  of  smal  I  spa  I  Is  at  form  ties. 
These  can  be  seen  I  n  Photo  9.  From  the 
ground,  a  large  spa  I  I  was  observed  at  the 
top  rim  of  the  tower,  Indicating  more 
extensive  damage  Is  present  at  certain 
areas.  Our  assumptions  will  be  verified 
and  any  further  tower  deterioration  will 
be  speclflcal  ly  Identified  at  a  later 
date,  when  scaffolding  Is  available  to 
provide  access  to  the  tower  surface. 


8.     Overall   View  of  Tower 


9.     Form  Tie  Spalls  and  Surface 
Seal ing 
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Belvedere  Level 

At  the  Belvedere  Level,  deterioration 
problems  are  sim!  lar  to  those  at  the  base 
wa  I  Is  with  the  exception  of  damage  at 
some  specific  areas  unique  to  this  level. 
Spa  I  led  concrete  with  exposed,  corroded 
reinforcement;  surface  scaling  of 
concrete  covering;  and  spa  I  led  form  ties 
are  all  -typical   problems. 

The  most  unique  and  potential  ly  dangerous 
prob  I  em  at  the  Be  I  vedere  level  I  s  the 
severe  I y  sea  I ed  and  cracked  ba I ustrade 
which  forms  the  exterior  ra! I Ing  between 
the  arches.  Photo  10  shows  the  typical 
balustrade  condition.  These  balustrades 
have  experienced  extreme  erosion  and 
d I s I ntegraton  and,  as  such,  are  a  hazard 
to  people  and  property  below.  The  entire 
balustrade  should  be  removed  and  re- 
placed. 

An  additional  recurrent  problem  at  fhls 
level  are  the  long,  vertical  cracks  at 
the  Inside  corner  of  the  exterior  arches 
as  seen  In  Photo  11.  These  cracks  range 
from  2  feet  to  10  feet  In  length  and  from 
1/4  Inch  to  1/32  Inch  or  smaller  In 
width,  with  the  more  severe  cases 
occurring  on  the  north  side  of  the  tower. 
In    one    case,    shown    In    Photo    12,    the 


Balustrade 


11.     Cracks  at  Exterior  Columns 
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cracked  concrete  was  chipped  away  to 
expose  corroding  reinforcement  below. 
A I  I  these  cracks  shou I d  be  opened  up  to 
assess  the  condition  of  the  reinforcement 
below,   and  then  be  repaired  as  required. 

The  patterned  form  tie  spa  I  Is  seen  in 
Photo  13,  are  another  repetitive  problem 
on  the  Belvedere  Level.  These  occur 
mainly  on  the  face  of  the  tower  core,  and 
are  arranged  I n  a  pattern.  These  spa  I  I  s, 
as  we  I  I  as  the  seal Ing  stucco  finish 
coating,  should  be  restorated  to  preserve 
the  Integrity  of  the  concrete. 

Water  leakage  has  been  observed  below  the 
light  fixtures  sunken  In  the  exterior 
walkway  slab.  Section  D-D  on  sheet  7  of 
the  original  drawings  shows  these  light 
we  I  Is  were  Intended  to  be  a  water  catch 
basin  as  well.  To  arrest  the  water 
leakage,  the  catch  basin  and  associated 
piping  should  be  repaired. 

Refer  to  the  Roof  Survey  Report  In 
Section  N  for  a  discussion  of  this 
problem. 


12.     Spalls  at  Exterior  Columns 


13.     Form  Tie  Spalls  on  Core  Wall 
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Roof  Level 

The  Roof  Level,  which  crowns  Colt  Tower, 
exhibits  the  types  of  deterioration  seen 
previously,  such  as  spalllng  and 
del  ami  nation  of  the  surface  coating. 
There  are  a  number  of  exposed,  corroding 
reinforcement  bars  with  surrounding 
del  ami  nations  as  we  I  I  as  smal  ler  spa  I  Is 
at  form  ties.  The  stair  walls  also 
exhibit  these  types  of  problems,  as  seen 
In  Photo  14.  However,  there  are  some 
problems  unique  In  location  and 
configuration  to  the  roof   level. 

On  the  Inside  face  of  each  column  •there 
Is  a  square  piece  of  corroding  metal 
which  was  at  one  time  part  of  a  I Ight 
fixture  with  a  metal  conduit  extending 
back  Into  the  concrete.  Due  to 
weathering  and  the  corrosion  of  the 
exposed  metal,  severe  spalllng  has 
occurred,  or  wl  I  I  soon  occur,  at  each 
location,  as  seen  In  Photo  15.  To 
correct  this  situation,  the  light 
fixtures  and  hardware  should  be 
completely  replaced  or  el  Imlnated  and  the 
surrounding  concrete  repaired,  as 
required. 

Another  unique  problem  occurring  at  the 
roof  level  Is  the  severe  del  ami  nation  and 
spa  I  ling  of  the  celling  In  each  archway 
alcove.  In  several  locations  the 
concrete  around  the  reinforcement  has 
spa  I  led.       Photo    16    shows    how    the 


Spalls  and  Cracks  at  Stairs 


15.     Spall   at  Light  Fixture 


16.     Delamination  at  Ceiling 
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protective  coating  on  the  concrete  has 
peeled  off  and  Indicates  corroded 
reinforcement  seats  embedded  In  the 
concrete.  Inspection  of  the  roof  above 
these  alcoves  revealed  a  depressed 
concrete  area,  unprotected  from  water 
penetration  and  probably  without  proper 
drainage.  This  condition  may  be 
contributing  to  the  scaling  on  the 
eel  I  Ing.  These  spa  I  Is  and  del  am  I  nations, 
while  occurring  extensively  on  the 
celling,  also  appear  on  the  walls, 
columns  and  arches  at  this   level. 

In  addition  to  these  two  problems, 
patterned  form  tie  spa  I  Is  were  observed 
on  the  lower  arches  and  the  upper  arches 
which  form  a  ring  at  the  top  of  the 
tower.  Photo  17  shows  a  typical  section 
of  upper  arches.  The  extent  of  these 
patterned  spa  I  Is  Is  slml lar  to  that  found 
on  the  Be  I  vedere  I  eve  I  core  wa  I  Is. 


17.     Form  Tie  Spalls  at 
Upper  Arches 


14 


r 


PART  II 
SURVEY  OF  DETERIORATION 


- 


<■ 


COIT  TOWER   -   PLAN   VIEW 


A1 


£E  WALL  DETERIORATION  SURYEY  TABLE 

NORTH  ELEVATION 
^on  Quantity  Sect. -Photo* 


n  1/32"  wide  crack,  up  to    N/A 
>ng,  minor  repair  required. 

n  1/32"  wide  crack,  4'-0"    N/A 
r,  minor  repair  required. 

than  1/32"  wide  crack,  up    14  Ft. 
ong,  major  repair  re- 


than  1/32"  wide  crack, 
longer,  major  repair  re- 


dlameter  form  tie  spall, 
rel nf orcement  exposed, 
pr  unpatched. 

i   spa  I  I  4"  to  8"  In 


>pa  I  I  due  to  corroded 
jment,  4"  to  8"  In 


;pall  due  to  corroded 
went,  8"  to  15"  In 
on  beam  over  columns. 


tpall  due  to  corroded  re- 
lnt,  8"  to  24"  In 


It  cracks,  dlscolora- 
deterl oration. 

nd  del  ami  nation  of 
surface  coating. 


NORTH  ELEVATI 


/\      Photo  referenced  In  De 


18  Ft. 


17  Ea. 


N/A 


5  Ea. 


N/A 


16  Ea. 


9  Ft.' 


Entire 
Surface 


and  water  leakage  at  wall   N/A 


and  spa! ling  around  pipe.  1  Ea. 

area  above  first  floor  1  Ea. 

patched  crack  In  parapet  N/A 

)atched  crack  In  second  N/A 


E-c 
E-b 

E-f 

E-g 

F-a 

G-a 
G-e 

G-b 

G-g 

G-c 

H-b 
E-h 

G-d 

G-f 

E-j 
E-j 


r' 


NORTH  ELEVATION  -  BASE 


A      Photo  referenced   In  Deterioration  Survey  Table    Is  of    thl: 


Item 

BASE  WALL  DETERIORATION  SURVEY  TABLE 
NORTH  ELEVATION 
Description                   Quantity  Sect. 

-Photo* 

1 

Less  than  1/32"  wide  crack,  up  to 
4'-0"  long,  minor  repair  required. 

N/A 

E-c 

2 

Less  than  1/32"  wide  crack,  4'-0" 
or  longer,  minor  repair  required. 

N/A 

E-b 

3 

Greater  than  1/32"  wide  crack,  up 
to  4'0"  long,  major  repair  re- 
quired. 

14  Ft. 

E-f 

4 

Greater  than  1/32"  wide  crack, 
4'-0"  or  longer,  major  repair  re- 
quired. 

18  Ft. 

E-g 

5 

1"  to  4"  diameter  form  tie  spall, 
corroded  rel nf orcement  exposed, 
patched  or  unpatched. 

17  Ea. 

F-a 

6 

Unpatched  spal 1  4"  to  8"  In 
diameter. 

N/A 

G-a 

7 

Patched  spa  1 1  due  to  corroded 
reinforcement,  4"  to  8"  In 
diameter. 

5  Ea. 

G-e 

8 

Patched  spall  due  to  corroded 
reinforcement,  8"  to  15"  In 
diameter,  on  beam  over  columns. 

N/A 

G-b 

9 

Patched  spall  due  to  corroded  re- 
inforcement, 8"  to  24"  In 
diameter. 

16  Ea. 

G-g 

10 

Beam  soffit  cracks,  discolora- 
tion and  deterioration. 

9  Ft.2 

G-c 

11 

Scaling  and  delamlnatlon  of 
concrete  surface  coating. 

Entire 
Surface 

H-b 

12 

Cracking  and  water  leakage  at  wall 
grate. 

N/A 

E-h 

13 

Cracking  and  spal ling  around  pipe. 

1  Ea. 

G-d 

14 

Large  spall  area  above  first  floor 
entry. 

1  Ea. 

G-f 

15 

Horizontal  patched  crack  In  parapet 

N/A 

E-j 

16 

Vertical  patched  crack  In  second 
f loor  wal I 

N/A 

E-j 

*  See  Part    I  I  I 


EAST  ELEVATION 


/S>      Photo  referenced  In  Deter 


£E  WALL  DETERIORATION  SURVEY  TABLE 
EAST  ELEVATION 


Ion 


Quantity  Sect. -Photo* 


n  1/32"  wide  crack,  up  to 
ng,  minor  repair  required. 

n  1/32"  wide  crack,  4'-0" 
r,  minor  repair  required. 

than  1/32"  wide  crack,  up 
long,  major  repair  re- 


ttian  1/32"  wide  crack, 
onger,  major  repair  re- 


diameter  form  tie  spall, 
reinforcement  exposed, 
>r  unpatched. 

J  spa  I  I  4"  to  8"  In 


:pal  I  due  to  corroded 
ment,  4"  to  8"  In 


pall  due  to  corroded 
ment,  8"  to  15"  In 
on  beam  over  columns. 

pall  due  to  corroded  re- 
nt, 8"  to  24"  In 


It  cracks,  dlscolora- 
deterl  oration.  .. 

id  del  am  I  nation  of 
surface  coating. 

^nd  water  leakage  at  wal 


and  spa  Ming  around  pipe. 
II  area  above  first  floor 


44  Ft. 


30  Ft. 


10  Ft. 


6  Ft. 


37  Ea, 


2  Ea, 


4  Ea. 


7  Ea. 


N/A 


40  Ft. 


Entire 
Surface 

1  Ea. 


patched   crack    I n   parapet 
>atched   crack    In    second 


E-c 


E-b 


E-f 


E-9 


F-a 


G-a 


G-e 


G-b 


G-g 


G-c 


H-b 


E-h 


N/A 

G-d 

N/A 

G-f 

N/A 

E-j 

N/A 

E-J 

<D 


EAST  ELEVATION  -  BASE 


A   Photo  referenced  In  Deterioration  Survey  Table  Is  of  this  area. 


BASE  HALL  DETERIORATION  SURVEY  TABLE 
EAST  ELEVATION 


Item  Description 


Quantity  Sect. -Photo* 


Less  than  1/32"  wide  crack,  up  to    44  Ft.       E-c 
4'-0"  long,  minor  repair  required. 

Less  than  1/32"  wide  crack,  4'-0"    30  Ft.       E-b 
or  longer,  minor  repair  required. 

Greater  than  1/32"  wide  crack,  up    10  Ft.       E-f 
to  4'0"  long,  major  repair  re- 
quired. 

Greater  than  1/32"  wide  crack,       6  Ft.       E-g 
4*-0"  or  longer,  major  repair  re- 
qul red. 

1"  to  4"  diameter  form  tie  spall,    37  Ea.       F-a 
corroded  reinforcement  exposed, 
patched  or  unpatched. 

Unpatched  spall  4"  to  8"  I n  2  Ea.       G-a 

diameter. 


7 

Patched  spal 1  due  to  corroded 
reinforcement,  4"  to  8"  In 
dl  ameter. 

4  Ea. 

G-e 

8 

Patched  spal 1  due  to  corroded 
reinforcement,  8"  to  15"  In 
diameter,  on  beam  over  columns. 

7  Ea. 

G-b 

9 

Patched  spall  due  to  corroded  re- 
inforcement, 8"  to  24"  In 
di  ameter. 

N/A 

G-g 

10 

Beam  soffit  cracks,  discolora- 
tion and  deterioration. 

40  Ft.2 

G-c 

11 

Scaling  and  del  ami  nation  of 

Entire 

H-b 

concrete  surface  coating. 

Surface 

12 

Cracking  cjnd  water  leakage  at  wall 
grate. 

1  Ea. 

E-h 

13 

Cracking  and  spal ling  around  pipe. 

N/A 

G-d 

14 

Large  spall  area  above  first  floor 
entry. 

N/A 

e-f 

15 

Horizontal  patched  crack  In  parapet 

N/A 

E-j 

16 

Vertical  patched  crack  In  second 
f 1 oor  wal i 

N/A 

E-j 

*  See  Part 


<3XD 


ASE  WALL  DETERIORATION  SURYEY  TABLE 
SOOTH  ELEVATION 


Hon 


Quantity  Sect. -Photo* 


3n  1/32"  wide  crack,  up  to 
:>ng,  minor  repair  required. 

an  1/32"  wide  crack,  4f-0" 
sr,  minor  repair  required. 

than  1/32"  wide  crack,  up 
long,  major  repair  re- 


than  1/32"  wide  crack, 
longer,  major  repair  re- 


diameter  form  tie  spall 
reinforcement  exposed, 
or  unpatched. 

d  spall  4"  to  8"  In 


spall  due  to  corroded 
ement,  4"  to  8"  In 


spa  I  I  due  to  corroded 

ement,  8"  to  15"  In 

,  on  beam  over  columns. 

spall  due  to  corroded  re- 
snt,  8"  to  24"  In 


fit  cracks,  dlscolora- 
deterl oration. 

and  del  ami  nation  of 
surface  coating. 

and  water  leakage  at  wal I 


(D 


SOUTH  ELEVATI 


Z\   Photo  referenced  In  De 


and  spalllng  around  pipe, 
area  above  first  floor 


Hi 


N/A 


6  Ft. 


\5   Ft. 


12  Ft. 


53  Ea. 


1  Ea. 


1  Ea. 


7  Ea. 


1  Ea. 


Entire 
Surface 

N/A 


N/A 
N/A 


I  patched  crack  I n  parapet   N/A 

patched  crack  In  second      7  Ft. 
I 


E-c 

E-b 
E-f 

E-a 

F-a 

G-a 
G-e 

G-b 

G-g 


40  Ft.2     G-c 


H-b 

E-J 

G-d 

G-f 

E-J 
E-J 


Ad 


d> 


SOUTH  ELEVATION  -  BASF 

A   Photo  referenced  In  Deterioration  Survey  Table  Is  of  this  area. 


BASE  HALL  DETERIORATION  SURVEY  TABLE 

SOUTH  ELEVATION 

- 

Item 

Description 

Quantity 

Sect. -Photo* 

1 

Less  than  1/32"  wide  crack,  up  to 

N/A 

E-c 

4'-0"  long,  minor  repair  required. 

2 

Less  than  1/32"  wide  crack,  4'-0" 
or  longer,  minor  repair  required. 

6  Ft. 

E-b 

3 

Greater  than  1/32"  wide  crack,  up 
to  4'0"  long,  major  repair  re- 
quired. 

15  Ft. 

E-f 

4 

Greater  than  1/32"  wide  crack, 
4'-0"  or  longer,  major  repair  re- 
quired. 

12  Ft. 

E-g 

5 

1"  to  4"  diameter  form  tie  spall 
corroded  reinforcement  exposed, 
patched  or  unpatched. 

53  Ea. 

F-a 

6 

Unpatched  spall  4"  to  8"  In 
diameter. 

1  Ea. 

G-a 

7 

Patched  spall  due  to  corroded 
reinforcement,  4"  to  8"  In 
dl ameter. 

1  Ea. 

G-e 

8 

Patched  spal  1  due  to  corroded 
reinforcement,  8"  to  15"  In 
diameter,  on  beam  over  columns. 

7  Ea. 

G-b 

10 

11 

12 

13 
14 

15 
16 


Patched  spall  due  to  corroded  re-    1  Ea. 

Inforcement,  8"  to  24"  In 

diameter. 

Beam  soffit  cracks,  dlscolora-       40  Ft.2 
tlon  and  deterioration. 

Scaling  and  del  ami  nation  of         Entire 
concrete  surface  coating.  Surface 

Cracking  and  water  leakage  at  wall    N/A 
grate. 

Cracking  and  spal ling  around  pipe.    N/A 

Large  spall  area  above  first  floor    N/A 
entry. 

Horizontal  patched  crack  In  parapet   N/A 

Vertical  patched  crack  In  second      7  Ft. 
f loor  wal I 


G-g 

G-c 

H-b 

E-j 

G-d 
G-f 

E-j 
E-j 


*  See  Part  I  I 


ASE  WALL  DETERIORATION  SURVEY  TABLE 
WEST  ELEYATION   - 


tfon 


Quantity  Sect. -Photo* 


an  1/32"  wide  crack,  up  to    10  Ft.       E-c 
:>ng,  minor  repair  required. 

an  1/32"  wide  crack,  4'-0"    N/A         E-b 
ir,   minor  repair  required. 

than  1/32"  wide  creek,  up    N/A         E-f 
long,  major  repair  re- 


than  1/32"  wide  crack,       16  Ft.       E-g 
longer,  major  repair  re- 


'  diameter  form  tie  spall,    50         F-a 

reinforcement  exposed, 
or  unpatched. 

d  spall  4"  to  8"  In         1  Ea.       G-a 


spa  I  J  due  to  corroded       8  Ea.       G-e 
ement,  4"  to  8"  In 


spall  due  to  corroded      10  Ea.       G-b 

ement,  8"  to  15"  In 

,  on  beam  over  columns. 

spall  due  to  corroded  re-    6  Ea.       G-g 
ent,  8"  to  24"  in 


fit  cracks,  discoiora- 
deter I  oration. 

and  del  ami  nation  of 
surface  coating. 


40  Ft.2      G-c 


Entire 
Surface 


® 


and  water  leakage  at  wall   1  Ea. 
and  spalling  around  pipe.    N/A 

^^qt  ELEVATICf"  area  above  f,rs+  floor      1  Ea* 


A   Photo  referenced  in  De 


3 1  patched  crack  in  parapet   12  Ft, 


patched  crack  In  second 
I 


lobby  floor 


7  Ft. 


15  Ft. 


H-b 

E-h 

G-d 
G-f 

E-J 

E-j 

K-a 


WEST  ELEVATION  -  BASE 


A  Photo  referenced  In  Deterioration  Survey  Table  Is  of  this  area. 


BASE  HALL  DETERIORATION  SURVEY  TABLE 
WEST  ELEVATION   - 
|te»  Description  Quantity  Sect. -Photo* 


10 


12 

13 
14 

15 
16 


Less  than  1/32"  wide  crack,  up  to 
4'-0"  long,  minor  repair  required. 

Less  than  1/32"  wide  crack,  4»-0" 
or  longer,  minor  repair  required. 

Greater  than  1/32"  wide  creek,  up 
to  4'0"  long,  major  repair  re- 
quired. 

Greater  than  1/32"  wide  crack, 
4 i-0"  or  longer,  major  repair  re- 
quired. 

1"  to  4"  diameter  form  tie  spall, 
corroded  reinforcement  exposed, 
patched  or  unpatched. 

Unpatched  spa  I  I  4"  to  8"  In 
di  ameter. 

Patched  spall  due  to  corroded 
reinforcement,  4"  to  8"  In 
diameter. 

Patched  spa  I  I  due  to  corroded 
reinforcement,  8"  to  15"  in 
diameter,  on  beam  over  columns. 

Patched  spall  due  to  corroded  re- 
inforcement, 8"  to  24"  in 
di  ameter. 

Beam  soffit  cracks,  discolora- 
tion and  deterioration. 

Scaling  and  delamlnatlon  of 
concrete  surface  coating. 

Cracking  and  water  leakage  at  wall 
grate. 

Cracking  and  spalllng  around  pipe. 

Large  spall  area  above  first  floor 
entry. 

Horizontal  patched  crack  In  parapet 

Vertical  patched  crack  In  second 
floor  wal I 


10  Ft. 

N/A 

N/A 

16  Ft. 

50 

1  Ea. 
8  Ea. 

10  Ea. 

6  Ea. 

40  Ft.2 


Entire 
Surface 

1  Ea. 


E-r 


E-b 


E-f 


E-g 


F-a 


G-a 


G-e 


G-b 


G-g 


G-c 


H-b 


E-h 


N/A 

G-d 

1    Ea. 

G-f 

12  Ft. 

E-j 

7  Ft. 

E-j 

17    Crack  at  lobby  floor 
*  See  Part  I | | 


15  Ft. 


Uolft:  For  Deterioration  Survey  Table,  see  page  A-8 
L\   Photo  referenced  In  Table  Is  of  this  area. 


A6 


r 


d> 


liflla:   For  Deterioration  Survey  Table,    see  page  A-8 
Z\  Photo  referenced   In  Table    Is  of   this  area. 


A7 


r 


Uola:  For  Deterioration  Survey  Table,  see  page  A-8 
/\   Photo  referenced  In  Table  Is  of  this  area. 


A6 


c~ 


' 


d> 


Note:   For  Deterioration  Survey  Table,   see  page  A-8 
A.  Photo  referenced   In  Table   Is  of   this  area. 


A7 


®- 


TYP. 

<5>- 


TYP. 


0> 


JETER  I  ORATION  SURVEY  TABLE 

Quantity  Sect.-Photo* 


!  crack. 


Typ.  Cond.  E-c 


Ide  crack, 
d. 

and 


at  I  on  of 
ting. 


40  Ft. 


E-f 


Typ.  Cond.  E-m 


Entire 

Surface    H-b 


r 


rm  tie  spal I,  133  Ea. 
nt  exposed. 


to  8"  In 


pal  Is  at 
wal  I . 


13  Ea. 


5  Ea. 


corroded    7  Ea. 
24"  In 


F-a 


G-a 


M-a 


G-g 


Approx. 

1000  Ft/   M-b 


ent  of 

Inlng  wall    Location    M-b 


/  \  Photo  referenced 


A3 


ENTRY  HALLS  DETERIORATION 

SURVEY  TABLE 

Item 

Description 

Quantity  Sect.-Photo* 

1 

Less  than  1/32"  wide  crack. 
No  repair  required. 

Typ.  Cond. 

E-c 

2 

Greater  than  1/32"  wide  crack. 
Minor  repair  required. 

40  Ft. 

E-f 

3 

Minor  stair  cracking  and 
spal 1 Ing. 

Typ.  Cond. 

E-m 

4 

Scaling  and  discoloration  of 
concrete  surface  coating. 

Entire 
Surface 

H-b 

5 

1"  to  4"  diameter  form  tie  spal 
corroded  reinforcement  exposed. 

,  133  Ea. 

F-a 

6 

Unpatched  spall,  4"  to  8"  In 
diameter 

13  Ea. 

G-a 

7 

Patched  cracks  and  spalls  at 
displaced  retaining  wal I . 

5  Ea. 

M-a 

8 

Patched  spall  due  to  corroded 
reinforcement,  8"  to  24"  In 
diameter 

7  Ea. 

G-g 

9 

Cracking  and  settlement  of 
walkway  slab. 

Approx. 
1000  Ft. 

H-b 

10 

Displacement  of  retaining  wall 

Location 

M-b 

<3> 


A  Photo  referenced  In  Deterioration  S 


urvey  Table  Is  of  this  area. 


NORTH  ELEVATION  -  TOWER 


TOWER  DETERIORATION  SURVEY  TABLE 

Item 

Description 

Quant 1+7 

Sect. -Photo* 

1 
2 

1"  to  4"  diameter  form  tie  spall 

Scaling  and  del  ami  nation  of  con- 
crete surface  coating. 

Approx. 
5000 

Entire 
Surface 

F-b 
H-c 

*  See   Part    I  I  I 


B1 


: 


<J> 


<z> 


BELVEDERE   LEVEL   PLAN 


liolfi:    For   Deterioration   Survey   Table,    see   page  C5 

/\    Photo  referenced    In   Deterioration      Survey   Table 
Is   of    th I s   area. 


C1 


(£l\  interior  elevation  - 

Kjf  BELVEDERE   LEVEL 


hQ±s:  For  Deterioration  Survey  Table,  see  page  C5 
LS   Photo  referenced  In  Table  Is  of  this  area. 


TYP. 


C2 


INTERIOR   ELEVATION   - 
BELVEDERE   LEVEL 


Jtolfi:    For   Deterioration   Survey   Table,    see   page  C5 


C3 


y—r- 


/■■'/■; 


<3> 


<£> 


INTERIOR   ELEVATION  - 
BELVEDERE   LEVEL 


<D 


<D 


<D 


tidfi:  For  Deterioration  Survey  Table,  see  page  C5 
/\    Photo  referenced  In  Table  Is  of  this  area. 


C4 


DETERIORATION  SURVEY  TABLE 


form  tie  spal I , 
''////  latched  or  un- 


form  tie  spal I 
wal I ,  patched 


spa  I  1 ,  cor- 
t  exposed. 

■  spa  1 1 ,  patched 
ed. 

column  corner. 

^bove  arches  and 
.  above  floor 


Quantity  Sect-Photo* 

45  Ea.    F-a 


jnatl 
ring. 


on  of  con- 


1 1 ng  %   exposed 
:ement. 

~e  seal Ing  and 
Q-ete. 

atlon  of 
Drner 


Approx. 
375  Ea. 


105  Ft. 
168  Ft. 


Entire 
Surface 


Typical 
Cond. 

Typical 
Cond. 


F-b 


10  Ea.   G-a 


31  Ea.   G-e 


E-a 
E-e 

H-a 


2  Ea.   J-b 


J-a 


G-J 


A  Photo  rei 


erenc 


C* 


a 


INTERIOR   ELEVATION   - 
BELVEDERE    LEVEL 


A     Photo  referenced   In  Deterioration  Survey  Table   Is  of   thli 


BELVEDERE  LEVEL  DETERIORATION  SURVEY  TABLE 


Item     Description 


Quantity  Sect-Photo* 


1  1"  to  4"  diameter  form  tie  spall, 
random  location,  patched  or  un- 
patched. 

2  1"  to  4"  diameter  form  tie  spall 
pattern  on  Inside  wall,  patched 
or  unpatched. 

3  4"  to  12"  diameter  spall,  cor- 
roded reinforcement  exposed. 

4  4"  to  12"  diameter  spall,  patched 
or  partially  patched. 

5  Vertical  crack  at  column  corner. 

6  Horizontal  crack  above  arches  and 
Inside  wall,  10  Ft.  above  floor 

7  Scaling  and  delanWnatlon  of  con- 
crete surface  coating. 

8  Balustrade  -  spall  I ng  §  exposed 
corroding  reinforcement. 

9  Balustrade  -  severe  scaling  and 
crumbling  of  concrete. 

10    Scaling  &  Delamlnatlon  of 
Exterior  Fluted  Corner 

*  See  Part  I  I  I 


45  Ea.    F-a 


Approx.   F-b 
375  Ea. 


10  Ea.  G-a 

31  Ea.  6-e 

105  Ft.  E-a 

168  Ft.  E-e 


Entire    H-a 
Surface 

2  Ea.   J-b 


Typical       J-a 
Cond. 

Typical        G-j 
Cond. 


ROOF   LEVEL   PLAN 


lifllfi:  For  Deterioration  Survey  Table,  see  page  D5 
A  Photo  referenced  In  Table  Is  of  this  area. 


D1 


r* 


INTERIOR   ELEVATION   - 
ROOF   LEVEL 


Ho±fi:  For  Deterioration  Survey  Table,  see  page  D5 
Z\  Photo  referenced  In  Table  Is  of  this  area. 


D2 


INTERIOR   ELEVATION   - 
ROOF   LEVEL 


JifiLtfi:    For   Deterioration  Survey  Table,    see   page  D5 
/\   Photo  referenced    In  Table    Is  of   this   area. 


D3 


c 


r 


INTERIOR   ELEVATION   - 
ROOFLEVEL 


Jto±fi:  For  Deterioration  Survey  Table,  see  page  D5 
/\   Photo  referenced  In  Table  Is  of  this  area. 


D4 


;  ETER I  ORATION  SURYEY  TABLE 


Quantity     Sect.-Photo* 


<£> 


form  tfe  spall,  Approx. 

hed.  320  ea. 

¥■  wide  crack,  10  Ft. 
I  red. 


r  spa  I  I ,  cor- 
nt  exposed. 


10  ea. 


ftl?^ 


y 


/ 


I  I Ing  at  exposed   7  ea. 
conduit. 

jat  column,   5  Ft.      40  Ft. 
s  than   1/32" 


sd  reinforcement       4  ea, 
xlglass  arch 


i nation  of   con-       Entire 

Surface 


/   ting 

i 
i 
II 


potectlon 


20  Ft. 

Typical 
Cond. 


(8> 


INTERI 


R< 


Z\  Photo  referenced 


F-c 
E-d 

G-a 

G-h 

E-e 

G-a 

H-b 

E-k 
K-a 


D. 


©INTERIOR   ELEVATION 
ROOF  LEVEL 


A  Photo  referenced  In  Deterioration  Survey  Table  Is  of  this  area. 


ROOF  LEVEL  DETERIORATION  SURVEY  TABLE 


Item  Description 


Quantity  Sect. -Photo* 


1"  to  4"  diameter  form  tie  spall,  Approx. 

patched  or  unpatched.  320  ea. 

Greater  than  1/32"  wide  crack,  10  Ft. 
major  repair  required. 


4"  to  12"  diameter  spall,  cor- 
roded reinforcement  exposed. 


10  ea. 


Corrosion  and  spalllng  at  exposed   7  ea. 
steel  electrical  conduit. 

Horizontal  crack  at  column,  5  Ft.  40  Ft. 

above  ground;  less  than  1/32" 

wide. 

Spall  with  corroded  reinforcement   4  ea. 
at  outside  of  plexiglass  arch 
coverings. 

Scaling  and  del  ami  nation  of  con-   Entire 
crete  surface  coating.  Surface 


Crack  at  stair  wal I 
Inadequate  roof  protection 


20  Ft. 

Typical 
Cond. 


F-c 
E-d 

G-a 

G-h 
E-e 

G-a 

H-b 

E-k 
K-a 


*  See  Part  I  1 1 


PART  III 

DISCUSSION  OF  DETERIORATION 
AND  PROPOSED  REPAIRS 


E.       Cracks 

Discussion 

Cracks  of  various  widths  and  lengths  are 
a  frequent  occurrence  around  the  entire 
tower.  They  range  from  hair  I  I  ne, 
horizontal  cracks  In  wa I  Is,  many  feet 
long,  to  1/4  Inch  wide  vertical  cracks,  8 
feet  long,  at  column  corners.  Although 
many  cracks  can  clearly  be  associated 
with  spa  I  ling  and  corrosion-related 
del  amlnatlon,  there  are  others  that  are 
not  obviously  related  to  these  sources  of 
stress.  There  are  a  few  possible  causes 
for  these  cracks.  The  tower  Is  exposed 
to  the  weather  and  some  cracks  may  be 
formed  during  cycles  of  wetting  and 
drying  which  cause  the  concrete  to 
experience  volume  changes.  When 
pressures  Induced  by  these  volume  changes 
exceed  the  tensile  capacity  of  concrete, 
cracking  occurs.  A  similar  pressure  Is 
created  by  temperature  differentials 
between  the  exterior  surface  of  the 
concrete,  warmed  and  cooled  by  the 
atmosphere,  and  the  Interior  surface, 
Insulated  from  extreme  temperature 
changes.  Additionally,  some  narrow 
cracks  appear  at  construction  joints,  a 
common  location  for  cracks  In  concrete. 
Wider,  more  severe  cracks  may  Indicate 
corrosion  occurring  In  fhe  reinforcement 
below. 


E-a.     Major  Crack  at  Exterior  Column 


E-b.     Minor  Crack  at  Base  Level 


E-l 


The  locations  of  the  cracks  by  size  are 
difficult  to  categorize  but  seme  patterns 
were  noted.  Many  of  the  severe  cracks 
(3/16  Inch  to  1/4  Inch)  occur  at  column 
and  beam  corners.  At  the  Belvedere 

level,  long  vertical  cracks  were  noted  In 
column  corners.  (Photos  E-a)  An  employee 
of  Colt  Tower  Indicated  that  seme  cracks 
had  opened  up  In  a  recent  earthquake. 
Corrosive  reinforcement  ts  associated 
with  many  of  these  cracks.  When  concrete 
surrounding  reinforcement  spalls  the 
ability  of  the  reinforcement  to  act 
composite  I  y  with  the  concrete  Is  lost, 
contributing  to  a  possible  hazardous 
condition   In  an  earthquake. 

Another  repeated  location  of  cracking  was 
adjacent  to  window  and  grate  openings. 
(Photo  E-h).  This  typical  ly  is  an  area 
of  high  stress  and  seme  cracking  Is  not 
uncommon.  The  final  location  noted  for 
repeated  cracking  was  at  construction 
joints.  At  the  base  wa  I  Is,  horizontal 
cracks  were  noted  near  the  ground  along  a 
line  in  the  wa  I  I  face,  probably 
Indicating  a  joint  between  the  foundation 
and  wal  I  above.  At  the  Belvedere  level, 
horizontal  cracks  were  observed  along  the 
perimeter  of  the  wal  I  and  colonnade 
(Photo  E-e).  From  the  inside  stairwell, 
a  construction  joint  and  fine  crack  were 
observed  In  the  same    location. 


E-c.     Minor  Crack  at  Base  Level 


E-d.     Major  Crack  at  Roof  Level 


E-e.     Minor  Crack  at  Belvedere  Level 


E-2 


Repair 

Due  to  the  wide  range  of  crack  sizes  and 
severity,  the  repair  process  would  best 
be  handled  by  a  combination  of 
procedures.  A  minor  repair,  Involving 
Injection  of  a  seal Ing  material  Is  recom- 
mended for  narrow  cracks  (less  than  1/32 
Inch  wide)  or  cracks  located  In  areas  of 
construction  joints  (Photo  E-e)  or  for 
those  due  to  shrinkage  effects.  Sane  of 
these  minor  cracks  may  remain  unrepaired, 
depending  on  their  size  and  location.  A 
major  repair,  requiring  that  the  crack  be 
opened  up,  reinforcement  inspected  for 
corrosion  and  then  patched  (Photo  E-g), 
would  be  required  at  wide  cracks  or  where 
there  Is  a  possibility  of  corrosion 
occurring  below.  Most  of  the  cracks  on 
the  surrounding  entry  wal  Is,  planters, 
and  stairs  may  remain  unrepaired  since 
they  appear  narrow  and  shal  low  and  affect 
non-structural  concrete  elements. 
However,  prominent,  deep  cracks  should  be 
Injected,  or  In  severe  cases,  patched,  to 
preserve  the  quality  of  the  concrete. 
Recently  patched  cracks  at  the  lower  roof 
wal  Is  may  remain  without  further  repair. 

To  seal  the  bul  I  ding  from  abusive  weather 
conditions  and  minimize  damage  from 
future  cracks,  It  is  proposed  that  the 
entire  building  be  coated  with  a 
protective  moisture  barrier. 


E-f.     Major  Crack  at  Belvedere 
Level 


E-g.     Major  Crack  at  Base  Level 


E-3 


E-h.  Cracking  at  Grate 


>  - 


E-j.  Patched  Crack  at  Second 
Floor  Parapet 


E-k.  Crack  at  Roof  Stairs 


E-4 
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E-m.  Cracking  at  Stairs 
at  Entry 


E-5 
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F.   Small  Spalls 

Discussion 

Smal  I  spa  I  Is  are,  perhaps,  the  most 
prevalent  problem  on  the  exterior  of  the 
structure.  These  spa  I  Is  range  from  1  1/2 
Inches  In  diameter  to  4  Inches  In 
diameter.  In  the  center  of  each  spa  I  I  Is 
a  smal  I  (1/8")  corroded  wire  end  (Photo 
F-a).  This  wire  end  Is  probably  a  form 
tie,  left  In  place  with  Insufficient 
concrete  cover  to  protect  It.  The 
deterioration  of  the  tower  concrete 
eventual  ly  a  I  lowed  the  weather  to 
penetrate  the  thin  stucco  coating  and 
corrode  the  tie,  creating  Internal 
pressure  which  spa  I  led  the  surrounding 
concrete.  Some  of  these  smal  I  spa  I  Is 
have  been  previously  patched,  but  most 
stl  I  I  cl  early  blemish  the  exterior  of  the 
structure.  Many  of  the  existing  patches 
were  Inadequately  placed  and  failed  to 
arrest  the  corrosion,  thus  hiding  the 
continuing    deterioration. 

There  Is  often  a  definite  pattern  to  the 
location  of  these  spa  I  Is,  as  can  be  noted 
on  the  elevations  presented  In  this 
report  (Photo  F-b).  The  pattern  of  the 
spa  I  I  s  observed  at  the  Bel  vedere  and  Roof 
levels,  supports  the  theory  that  they  are 
form  ties.  However,  at  the  Base  level 
there  Is  a  certain  randomness  to  their 
location.  This  may  be  because  some  ties 
have  not  yet  been  affected.     The  tie  ends 


F-a.     Form  Tie  Spall 


F-b.     Patterned  Form  Tie  Spalls 
at  Belvedere  Level 


F-l 
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may  either  have  greater  concrete  cover  or 
corrosion  Is  occurring  at  a  slower  rate. 
The  number  of  spal  Is,  Including 
previously  patched  spal  Is,  Is  estimated 
to  be  over  6,000. 

Repairs 

Though  the  pitting  of  the  wa  I  I  s  Is 
unsightly,  It  Is  general ly  not  a 
structural  problem  and  probably  wl I  I  not 
propogate  Into  a  more  severe  condition. 
If  the  corroded  tie  Is  close  to  a  larger 
bar,  however,  corrosion  may  be  Initiated 
In  that  bar,  too.  Therefore,  to  enhance 
the  overall  condition  of  the  building, 
and  prevent  further  deterioration,  each 
smal  I  spal  I  should  be  repaired. 

It  Is  recommended  that  the  loose, 
disintegrated  concrete  surrounding  the 
corroded  form  tie  or  reinforcement  be 
hammered  out,  exposing  a  I  I  the  corroded 
steel.  The  steel  should  then  be  cut  off, 
at  least  half  an  Inch  beyond  the 
corrosion.  The  edge  of  the  concrete  area 
should  be  cut  to  prevent  feathering  and 
to  provide  a  keyed  patch.  Existing 
patches  should  be  removed  and  replaced  In 
a  slml  I  ar  way.  S  I  Ight  bumps  and  f  I  aky 
cracks  In  the  surface  should  be  tapped 
with  a  hammer  to  determine  If  a  corrosion 
or  del  ami  nation  has  begun  below  the 
surface.  If  the  concrete  flakes  off,  the 
area  shou I d  be  patched  as  a  typ I ca I  sma  I  I 
spal  I.     A    less  rigorous   repair  would  be 


F-c.     Form  Tie  Spalls  at 
Roof  Level 


F-d.     Form  Tie  Spall   on 
Retaining  Wall 


F-2 


G.       Large  Spal Is 

Discussion 

Large  spa  I  I  s,  due  to  stress  generated 
from  the  corrosion  of  reinforcing  steel 
(Figure  G-1),  occur  at  random  locations 
around  the  structures.  These  spa  I  I  s  and 
associated  cracks  are  mainly  caused  by 
weathering  and  lack  of  adequate  concrete 
cover  between  the  reinforcement  and  the 
exposed  surface.  The  abl  I Ity  of  concrete 
to  protect  the  steel  from  corrosion  Is 
diminished  by  exposure  to  extreme  weather 
conditions.  Although  Colt  Tower  may  be 
exposed  to  corrosive  sea  air,  chemical  ly 
ana  I  yzed  concrete  samp  I  es  were  found  to 
be  free  from  excessive  amounts  of 
contaminants  such  as  chloride  and 
sulfate.  However,  moisture  may  stl  I  I 
penetrate  the  chemical  ly  sound  concrete, 
thus  Initiating  the  deterioration  process 
of  cracking,  steel  corrosion  and 
spa  Ming.  A I  though  some  spa  I  I  s  have 
been  previously  patched,  the  corrosion 
potential  Is  still  high,  depending  upon 
the  effectiveness  of  the  patch. 

There  appears  to  be  no  pattern  to  these 
large  spal  Is.  However,  some  general 
observations  can  be  made.  More  severe 
spal I  Ing  appears  on  the  face  of  the  beam 
over  the  columns  (Photo  G-b).  A  majority 
of  these  spalls  have  been  patched,  but 
rust  and  white  carbonatlon  deposits  on 
the    soffit   below    provide    evidence    that 


G-a.     Spalls  with  Exposed  Reinforcement 


•CRACKS    FROM 
INTERNAL    PRESSURE 

CORROSION 

SPALL 

^-FUTURE    SPALL 


Fig.   G-1.     Spall 


G-b.     Patched  Spalls  over  Columns 


G-1 
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corrosion  Is  still  occurring  (Photo  G-c). 
These  deposits,  found  In  other  locations 
as  we  I  I,  may  be  an  Indication  of 
corrosion  of  reinforcement  and  a 
weakening  of  the  chemical  bond  of 
concrete.  A  specific  type  of  spa  I  I 
caused  by  crevice  corrosion  was  evident 
at  the  roof  level  around  or  near 
abandoned  electrical  fixtures.  This 
corrosion  Is  due  to  the  localized 
chemical  reactions  due  to  material 
differences  of • the  concrete  and  the 
exposed   stee I . 

Repair 

The  repair  procedure  for  spa  I  Is  needs  to 
be  adjustable  and  adaptable  depending  on 
the  scope  of  the  corrosion  occurring. 
Each  spa  I  I  wll  I  require  some  type  of 
patch,  and  existing  patches  should  be 
removed  and  replaced.  Figure  G-2  shows 
recommended  patch  preparation.  A  good 
concrete  patch  requires  the  removal  of 
al  I  loose,  disintegrated  concrete 
Including  concrete  that  shows  evidence  of 
active  or  potential  spa  I  ling.  Since 
de laminated  areas  or  spalls  may  extend 
beyond  the  area  of  the  exposed  bar, 
concrete  In  the  surrounding  areas  should 
also  be  removed.  If  more  than  1/2  of  The 
circumference  of  the  bar  Is  exposed 
before  or  during  the  removal  process,  the 
bar  should  be  completely  exposed  with 
sufficient  clearance  under  the  bar  to 
Insure  encasement  and   bond  with   the   new 


G-c.     Delamination  at  Beam  Soffit 


KEY    EDGES 
CLEAN    SURFACE 
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Fig.  G-2  Preparation  of  Spall  for 
Patch 


G-d.  Spall ing  at  Water  Spigot 


G-2 


patch.  A I  I  steel  should  be  cleaned,  and 
loose,  scaly  rust  must  be  removed.  Areas 
to  receive  a  concrete  patch  should  be  cut 
to  prevent  feathering  and  to  provide  a 
keyed  patch.  Reinforcing  bars  located  In 
areas  too  near  the  surface  to  receive  a 
concrete  patch  should  be  removed  or 
painted.  Some  spa  I  I  ed  areas,  such  as 
column  corners  and  beam  soffits  wll  I 
require  special  concrete  forms  to 
complete  the  repair  properly.  The 
patching  concrete  material  may  be 
modified  with  latex  or  polymer  to  Improve 
Its  bonding  and  water  reslstence  and  to 
give  It  properties  similar  to  the 
original    concrete. 

It  Is  recommended  that  the  spa  I  Is  caused 
by  crevice  corrosion  at  the  non- 
operational  electric  fixtures  be  repaired 
by  a  si  ml  I  ar  process.  This  woul  d  Invol  ve 
entirely  removing  the  corroded  light 
fixture  and  filling  the  hole  with  patch 
material.  If  desired,  an  alternate 
repair  procedure  could  be  developed  to 
Instal  I  new  light  fixtures  and  patch  the 
surrounding  spa  I  Is. 

Final  ly,  to  Insure  that  future 
deterioration  of  concrete  Is  held  In 
check,  a  protective  coating  should  be 
placed  on  a  I  I  surfaces.  This  coating  Is 
discussed  In  Section  H. 


G-e.  Patched  Spall 


G-f.  Large  Spall  at  Entry 
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G-g.  Large  Patched  Spall 
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G-h.     Spall   at  Light  Fixture 
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G-j.     Deterioration  of  Fluted 
Corner 


G-4 


H.   Surface  Coating  Del  ami  nation 

Discussion 

A  prevalent  condition  on  exposed  concrete 
surfaces  Is  chipping  and  peeling  of  the 
existing  concrete  surface  coating.  The 
coating  appears  to  be  a  stucco  or  sand 
based  cement  plaster,  appl  led  very  thinly 
over  a  majority  of  the  tower  surfaces. 
In  some  areas  the  coating  has  been 
painted  and  In  others,  left  unpalnted. 
The  major  cause  of  the  deterioration  of 
the  coating  Is  the  harsh  environment 
surrounding  the  tower.  The  damp  and  cold 
atmosphere  has  penetrated  the  coating  and 
may  have  caused  fhe  concrete  beneafh  to 
suffer  carbonic  acid  attack  as  evidenced 
by  the  white  deposits  on  the  surface. 

The  Ineffectiveness  of  this  coating  to 
protect  the  concrete  from  moisture 
penetration  results  In  greater 
deterioration  of  the  exposed  structural 
concrete. 


H-a.     Surface  Coating  Del  ami  nation 


H-b.     Ceiling  Scaling  at  Roof 
Level 


Repair 

To  preserve,  as  much  as  possible,  the 
Integrity  of  the  structural  concrete,  fhe 
existing  coating  should  be  removed  and 
replaced  with  a  more  effective,  durable 
type  of  coating.  Before  any  repairs  are 
made,  the  existing  coating  should  be 
removed  by  steel    brush,   sandblasting,   or 


H-l 


J.       Balustrade  Defter! oration 

Discussion 

The  seal  Ing  and  crumb  I  Ing  of  the  concrete 
balustrade  at  the  Belvedere  level  Is  a 
unique  problem.  The  balustrade  encircles 
the  Belvedere  level  and  Is  a  prominent 
architectural  feature.  Once  again, 
however,  severe  weather  conditions  have 
caused  damage  ranging  from  minor  scaling 
and  cracking,  to  disintegration  and 
separation  of  concrete  due  to  corrosion. 
In  some  places,  the  concrete  easily 
breaks  off,  creating  a  hazardous 
situation  to  people  and  property  below. 

Repair 

It  appears,  frcm  the  drawings  and  field 
Inspection,  that  the  balusters  are 
precast  Items  attached  to  the  cast- I n- 
place  handrail  with  dowels.  The  repair 
may  be  accomplished  by  replacing  a  I  I 
attached  balusters  and  rail  with  a  new, 
Identically  precast  unit.  This  unit 
could  consist  of  Individual  balusters, 
assembled  In  place  with  a  cast  handrail, 
or  a  complete  unit,  assembled  on  the 
ground  and  lifted  Into  place.  This  unit 
would  then  be  protected  with  the  same 
coating  as  the  rest  of  the  structure. 


J-a.     Overall   View  of  Balustrade 


J-b.     Spall   at  Baluster 


J-l 


K.   Upper  Roof  Deterioration 

Discussion 

Above  each  archway  on  the  Roof  level, 
there  Is  a  depressed  roof  area, 
approximately  four  feet  by  seven  feet. 
The  celling  beneath  this  area  Is  peeling 
and  flaking  Indicating  that  water  may  be 
penetrating  the  roof  slab.  Fine  cracks 
were  observed  on  the  bottom  surface  of 
the  roof  slab.  In  addition,  the  previous 
roofing  material  Is  almost  entirely 
disintegrated.  At  the  Inside  parapet  of 
each  roof  area,  a  scupper  was  provided  to 
drain  the  roof  water  from  the  roof  to  the 
deck  below.  However,  the  del  am  I  nation  of 
fhe  celling  below  Indicates  that  these 
scuppers  are  not  functioning  adequately. 
To  prevent  scaling  of  the  new  surface 
coating,  this  area  should  be  provided 
with  new  roofing  and  a  positive  drain. 


K-a.     Scupper  at  Upper  Roof 


K-b.     Upper  Roof  Slab  Crack 


Repair 

It  Is  recommended  fhat  a  sloping  topping 
of  concrete  be  appl led,  If  necessary,  to 
ensure  that  water  will  drain  from  the 
roof  to  the  scupper.  A  waterproof 
membrane  should  be  appl  ted  over  this 
topping  to  protect  the  concrete. 


K-l 
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L.   Lobby  Tile  Crack 

Discussion 

At  the  West  wal  I  of  the  lobby,  there  Is  a 
wide  crack  along  the  edge  of  the  tl le 
floor  near  the  windows  (Photo  L-a).  A 
detail  of  the  connection  of  the  floor 
slab  to  the  perimeter  footing  at  this 
location  was.  found  In  the  original 
structural  drawings,  Section  D-D,  Sheet 
53A.  Figure  L-1  Is  a  reproduction  of  the 
slab  Joint  detail.  Either  settlement  of 
the  soil  or  rotation  of  the  footing  may 
have  caused  a  void  to  form  under  the 
slab.  The  slab  settling  Into  this  void 
created  stresses  which  cracked  It  and  the 
floor  tile. 

Repair 

It  may  be  necessary  to  Investigate  the 
soil  below  the  slab  to  determine  If 
additional  settlement  may  occur.  This 
study  wou  I  d  I  nvo  I  ve  remov  I  ng  the  tile  and 
base  material  adjacent  to  the  crack, 
coring  the  slab  and  performing  a  sol  I 
consolidation  test  In  place.  The  soil 
could  then  be  stab  1 1  I  zed  and  compacted  as 
required.  The  slab  could  then  be 
replaced  or  repaired  as  required.  The 
tile  base  material  would  be  replaced  and 
built  up,  and  the  original,  or  matching 
tiles  placed.  A  less  rigorous  repair 
would  be  to  simply  replace  the  tile, 
assuming    that  the   slab  will    not   settle 


L-a.     Lobby  Floor  Crack 


L-1.     Tile  and  Slab  Connection 
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M.       Sol  l-ftela+ed  Damage 

Discussion 

The  walkways,  planters  and  retaining 
walls  Irmedlately  surrounding  the  Colt 
Tower  Monument  exhibit  damage  that  can 
generally  be  associated  with  soil 
contact.  One  example  of  sol  I -related 
damage  occurs  at  I arge  box  p I anters  w  I  th 
narrow  horizontal  cracks  visible  on  the 
exterior  a  few  feet  from  the  top.  Often 
water  was  observed  leaking  from  these 
cracks  or  nearby  spalls.  Apparently 
water  col  I ects  In  these  planters  and, 
rather  than  draining  through  the  2  feet 
of  sol  I  to  the  1  Inch  weep  hole  provided 
In  the  bottom  of  the  planter,  runs  out 
these  side  cracks  creating  spa  I  Is  and 
stains. 

Another  sol  Is  problem  occurs  at  the  lower 
east  retaining  wa  I  I  near  the  entry 
stairs.  The  stump  of  a  large  tree  Is 
hidden  behind  the  wall,  Indicating  a 
powerful  root  system  once  pushed  the 
retaining  wall  and  caused  the  severe 
cracking  and  rotation  evident  In  Photo 
M-a. 


M-a.     Front  Retaining  Wall 


M-b.     West  Walkway  and 
Retaining  Wall 


On  the  west  side  of  the  tower  the 
concrete  walkway  Is  badly  cracked  and 
uneven,  reflecting  settlement  of  the  fill 
below.  The  adjacent  retaining  wal  I  has 
displaced  1  Inch.  No  weep  holes  were 
observed     In     the     retaining     wal  I, 
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COIT  MEMORIAL  TOWER 
SUMMARY  OF  OBSERVATIONS 


Base  Level 

The  existing  roof  system  is  comprised  of  a  three-ply  asphalt 
and  gravel  built-up  roof  over  a  paver  tile  split  slab 
construction.   The  highest  concentration  of  moisture  just 
beneath  the  membrane  was  around  the  perimeter  of  the  tower 
walls  and  the  parapet  walls. 

There  is  evidence  of  previous  repairs  from  the  counter-  ; 

flashings  to  the  concrete  plaster  surfacing  as  well  as 

to  various  wall  penetrations.   These  repairs  consist  of  I 

caulking,  elastomeric  coatings  and  elastomeric  coatings 

on  the  roof  area. 

At  one  particular  "bulged"  area  of  the  concrete  plaster  ,- 

on  the  west  parapet  wall,  moisture  was  verified  in  the  j- 

elastomeric  coating  (Photo  A)  beneath  the  surface  skin  J3 

of  the  coating,  indicating  moisture  penetration  of  the  |; 

concrete  plaster  surfacing.   For  purposes  of  comparison,  j 

another  sample  of  the  elastomeric  coating  was  checked  for  1 
moisture  content  by  electrical  continuity  (Photo  B)  and  no 
continuity  was  observed,  indicating  a  dry  sample. 


Additional  areas  were  observed  two  days  after  a  severe 
rain  and  continuity  tested  for  moisture.   Our  findings 
were  observed  by  taking  comparative  electrical  continuity 
readings  above  the  counterf lashings  (Photo  C)  and  then 
beneath  the  counterf lashings  behind  the  base  flashing 
(Photo  D)  of  the  roof  system.   In  all  cases,  continuity 
readings  were  observed  at  both  test  locations,  indicating 
water  migration  into  the  concrete  plaster  surfaces,  behind 
the  counterf lashing  system  and  behind  the  base  flashing 
of  the  roof  system. 

This  moisture  migration  behind  the  roof  system  into  the 
split  slab  construction  will  aid  in  causing  premature 
failure  of  the  existing  roof  membrane  through  potential 
blistering  and  decomposition. 
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Twenty-two  leaks  were  observed  (Photo  E)  in  the  first  floor 
ceiling  and  walls,  mainly  on  the  west  and  south  corridors. 
The  leaks  appear  on  the  ceiling  and  walls  as  efflorescence 
and  leak  stains.   The  stains  are  occurring  at  cracks  in  the 
structural  slab.   It  is  unknown  what  the  exact  cause  of  the 
stains  is  (i.e.,  asphalt  oils,  rust). 

There  are  missing  counterf lashings  on  one  of  the  triangular 
section  walls  which  also  could  contribute  to  leakage. 

Test  cuts  of  the  base  flashing  on  the  main  roof  area  did  not 
indicate  any  significant  leak  causes;  however,  no  cant  strip 
was  used  in  the  base  flashing  assembly  and  voids  exist  where 
the  membrane  attempts  to  bridge  the  90  degree  angle.   We  also 
observed  uneven  moppings  at  the  horizontal  to  vertical  | 

intersections,  potentially  creating  a  weak  point  in  the  roof  * 

system  (Photo  F) .   No  extra  reinforcing  plies  are  present  at  * 

the  base  flashings.  J 

I 
No  interior  leakage  was  observed  from  a  48-hour  watertest  on 
one  section  of  the  west  portion  of  the  roof  deck  itself. 

Membrane  application  over  a  split  slab  construction  is  not  < 

desirable  due  to  potential  blistering  and  moisture  migration;  -« 

however,  it  does  not  appear  that  the  roof  membrane  itself  is  * 

a  contributing  factor  to  leakage  in  the  area  tested.  r 

T. 

The  following  photographs . show  varying  amounts  of  continuity, 
indicating  moisture  presence. 


^, 


<Vs  a  mutual  protection  to  clients.  Ihe  public  and  ourselves,  all  reports  arc  submitted  as  [he 

confidential  property  ol  clients,  and  authorization  lor  publication  ol  statements,  conclusions                          r              ~!  ? 
or  extracts  Irom  or  regarding  our  reports  Is  reserved  pending  our  written  approval  ra^f Ol  J; 


; 


TECHNICAL  ROOF  SERVICES,  INC. 

Date:     April  26,    1985 

File  No.    85032 

Client:  city  of  San  Francisco 


REPORT 


PHOTO     E  -   1 


An  a  mutual  proleelion  Ki  c  lienls.  I  he  puhlie  mill  ourselves,  all  reports  an-  submitted  as  ihe 

ronlidrntial  propertyol  elienis.  and  authorization  lor  ;aiblieation  ol  statements,  rouelusions                        n                 ^2 
or  eMraels  Irom  or  rei>ardiim  our  reports  is  reser .  cl  pendiim '  ivniu-ii  approval  1  'V-,*-' ()l 


TECHNICAL  ROOF  SERVICES,  INC. 


Date:     April  26,    1985 

File  No.    85032 

Client:  City  of  San  Francisco 


REPORT 


PHOTO     E  -   2 


Ah  ,i  mutual  protcclinn  in  rlU'iiis.  ihc  puhlit  uml  uurst-lvi-s,  all  reports  arc  subniiitt'd  as  I  lit' 

i  onhdi'iuial  property  ol  ilii-nis  and  aiuliori/aiion  I'm  publication  ol  statements  conclusions 

<>r  e.\lra<  is  I  nun  ur  rcitardini'  tiur  reports  i-  rcscp  ed  pending  uur  written  a  pp  nival. 


I'aiie-S of.32. 


TECHNICAL  ROOF  SERVICES,  INC. 


Date:     April  26,    1985 

File  No.      85032 

Client:     city  of  San  Francisco 


REPORT 


< 

t 


PHOTO     F 


A-.  a  mutual  prolcclion  to  clients,  the  public  .\ml  ourselves,  all  irpuris  art1  submitted  as  the 

cnulidcniiul  property  ol  clients,  and  authorization  lor  publication  nl  statements,  i  nni  lnsnuh 

or  extracts  1 1 nni  hi  rc.ua rclini*  our  reports  is  ivm  im   I  pending  our  written  approval 


I'auc 


.ol 


32 


_  TECHNICAL  ROOF  SERVICES,  INC. 


REPORT 


Date:     April  26,    1985 

File  No.      85032 

Client:     City  of  San  Francisco 


< 
T 


r 
f 


PHOTO  G 
Moisture  indicated  behind  caulking 
in  construction  joint. 
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PHOTO  H 
Same  area  as  Photo  G  but  behind 
roof  flashing. 
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PHOTO  I 
Moisture  indicated  behind  a  different 
construction  joint. 
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PHOTO  J 
Crack  in  plaster  surfacing  above 
area  of  Photo  I. 
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PHOTO  K 
Moisture  indicated  in  plaster  behind 
elastomeric  wall  coating. 
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Photo   L  -  1 
Observe  previous  trapped  water  level. 
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PHOTO  L  -  2 
Caulking  of  bottom  was  cut  after  1  hour 
water  test  and  water  released  under 
pressure. 
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PHOTO  L  -  3 

Typical  caulking  failure  and  open 
areas. 
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B .   Balustrade  Level 

This  area  also  appears  to  be  of  a  split  slab  construction 
with  a  reinforced  elastomeric  membrane  over  the  topping 
slab.   The  base  flashing  system  of  the  overlaid  membrane 
terminates  on  the  exterior  face  of  the  concrete  plaster 
surfacing  (Photo  M) . 

There  is  cracking  of  the  membrane  at  various  base  flashing 

locations  with  indication  of  moisture  behind  the  membrane 

system  (Photo  N) .   The  top  edge  termination  of  the  base  (Photo  P) 

flashing  is  showing  adhesive  release  in  a  few  isolated 

locations.   A  continuity  test  of  one  of  these  areas  two  i 

days  after  a  rain  gave  a  positive  low  reading,  indicating  * 

moisture  penetration  behind  the  membrane  system,  .  : 

The  spotlights  are  in  recessed  metal  sumps  with  removable  j 

opaque  glass  covers  (Photo  Q) .   The  metal  itself  is  rusted  j 

and  the  oxidized  metal  is  flaking  off.   The  metal  sumps 

also  serve  as  the  drains  for  this  roof  area.   It  appears 

the  water  leaking  from  this  area  would  not  present  an  f 

aesthetic  problem,  but  over  a  period  of  time,  could  con-  £ 

tribute  to  structural  deterioration.  t 

it 

t» 

fl 
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C.   Roof  Level 

The  roof  level  is  categorized  by  two  distinct  areas.   The 

first  area  is  the  main  walking  surface  (Photo  S)  and  the 

stairs  (Photo  T)  approaching  this  area  from  the  landing 

below.   A  review  of  the  original  details  provided  indicates 

that  this  area  is  also  of  a  split  slab  type  construction 

with  the  final  surfacing  of  a  tile  paver  deck  over  a  mortar  bed. 

In  the  main  walking  area,  a  membrane  has  been  applied  over 
the  paver  bed  which  is  peeling  and  brittle.   The  exact  compo- 
sition of  the  membrane  is  not  known  but  it  appears  to  be 
a  reinforced  elastomeric  applied  over  an  organic  seporator 
sheet.   There  was  no  evidence  of  adhesion  of  the  separate 
sheet  to  the  tile  paver  deck. 

Moisture  was  present  in  tile  surfacing  beneath  the  membrane 
during  our  investigation. 

The  stairwell  landing  appears  to  be  a  split  slab  type  con- 
struction with  a  wood  plank  surfacing.   A  walk-through 
of  the  area  beneath  the  exterior  deck  did  not  indicate  any 
current  leakage  into  the  interior.   There  are  also  signs 
of  spalling  along  the  stairwell  counterf lashing  which  could 
allow  moisture  (Photo  U)  penetration  behind  the  original  membrane 

It  is  unknown  why  the  surfacing  membrane  was  originally 
installed  over  the  .paver  walking  surface.   An  assumption 
would  be  to  correct  leaks  in  this  area;  however,  moisture 
was  present  in  the  original  mortar  bed  and  no  leakage  was 
observed.   It  is  possible  that  the  surface  membrane,  although 
failed,  is  reducing  the  volume  of  water  reaching  the  original 
membrane,  consequently  minimizing  water  entry  to  the  structure. 
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COIT  MEMORIAL  TOWER 
DISCUSSION  &  CORRECTIVE  CONSIDERATIONS 


DISCUSSION 

0   Roof  Membrane 

A  membrane  assembly  installed  over  a  split  slab  construc- 
tion will,  in  most  cases,  show  premature  failure  due  to 
trapped  moisture  and  any  water  entering  beneath  the  system 
will  become  trapped  between  old  and  new  membrane.   Also, 
the  intersection  of  the  floating  slab  and  the  vertical 
walls  or  base  flashings  is  a  potential  fracture  area  due 
to  movement  differentials. 

The  roof  membrane  on  the  second  floor  level  does  not  appear 
to  be  the  main  source  of  leakage  in  the  areas  tested. 
Although  the  base  flashing  assembly  was  not  installed  with 
cant  strip  or  additional  reinforcing  plies  to  reduce  inter- 
section stress,  it  does  not  appear  to  be  presenting  any 
significant  problem  at  this  time. 

The  Balustrade  Level  membrane  is  in  reasonable  condition, 
considering  it  is  also  of  a  split  slab  type  of  construc- 
tion.  With  the  exception  of  the  light  boxes  and  isolated 
intersection  fractures,  the  existing  membrane  could  be 
salvaged . 

The  upper  level  walk  area  is  the  heaviest  foot  traffic 
area  of  all  roof  assemblies  and  is  disintegrated  beyond 
repair  potential.   The  moisture  present  in  the  existing 
mortar  bed  would  prevent  any  type  of  long-term  application 
to  the  existing  paver  surface. 

In  all  areas,  water  entering  into  the  cementatious  plaster 
surfacing  could  bypass  the  counterf lashing  system  and  result 
in  moisture  behind  and  beneath  the  membrane  assemblies. 
This  would  normally  be  observed  as  seepage  type  of  leaking. 
In  addition,  wall  cracks,  spalling  and  construction  joints 
are  areas  of  potential  high  volume  moisture  penetration 
into  the  structure. 
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Retrofit  Considerations 

Ideally,  it  would  be  proper  to  remove  the  existing  membrane 
assemblies,  paver  decks,  original  membrane  and  install  new 
membranes  on  the  structural  slabs.   A  choice  of  surfacing 
could  be  chosen  depending  on  each  individual  area ' s  intended 
use.   This  would  be  our  long-term  recommendation  for  all  areas 

Our  roof  deck  watertest  of  the  second  floor  level  did  not 
produce  any  leakage  into  the  interior.   This  would  indicate 
that  the  potential   of  salvaging  the  membrane  in  these  two 
areas  is  a  consideration  to  allow  for  the  majority  of  the 
roofing  funds  to  be  applied  to  the  upper  level  paver  deck  area 

In  time,  it  would  be  necessary  to  retrofit  those  areas  down 
to  the  structural  slab  in  order  to  provide  long-term  service- 
ability. 

The  second  floor  roof  area  could  receive  base  flashing  repair 
and  reinforcement,  including  cant  strip  installation. 

The  balustrade  roof  level  could  receive  elastomeric  re-coating 
and  reinforcement.   The  metal  boxes  should  be  repaired  or 
replaced  as  necessary  where  rusted. 
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Wall  Considerations 

In  all  areas,  the  cementatious  plaster  surfacing  appears  to 
be  the  main  source  of  water  entry  behind  the  flashings  and 
consideration  should  be  given  as  to  what  type  of  waterproofing 
or  repellant  should  be  installed  to  prevent  or  minimize 
water  entry  into  the  structure. 

There  are  three  categories  of  materials  which  could  be  appli- 
cable for  this  project  -  penetrating  water  repellants, 
elastomeric  waterproofing,  and  non-penetrating  repellants 
or  surfacing. 

Penetrating  type  water  repellants  are  economical  and  could 
be  applied  to  the  exterior  surfaces  after  the  surfacing 
repairs  and  necessary  caulking  repairs  are  complete;  how- 
ever, this  type  of  coating  would  accentuate  the  plaster 
repairs  and  possibly  create  two  conditions.   The  first  would 
be  an  unsightly  project  because  of  the  extent  of  surface 
repairs,  and  the  second  would  be  that  solvent  base  repel- 
lants often  limit  the  future  application  of  other  types 
of  waterproofing. 

Elastomeric  waterproofing  could  be  applied  to  all  exterior 
surfaces  after  repairs  are  completed  and  provide  the  neces- 
sary water  repellant  function  as  well  as  aesthetic  features. 
Various  manufacturers1  materials  are  available,  each  with 
their  own  significant  formulations,  elasticity  properties 
and  surface  preparation  methods.   One  advantage  of  the 
elastomerics  is  their  ability  to  withstand  normal  thermal 
changes  in  the  structure.   Most  of  the  coatings  have  good 
ultraviolet  degradation  resistance  and  color  retention. 

The  third  consideration  for  the  walls  is  a  water  repellant 
top  surfacing.   This  type  of  coating  is  usually  applied 
creating  a  clear  or  opaque  film  on  the  surface  of  the  plaster 
surface.   This  type  of  material  does  not  allow  for  thermal 
or  structural  movement;  however,  it  is  the  most  economical 
of  the  three.   The  surface  type  of  water  repellant  is  usually 
a  shorter  term  type  of  application  and  would  need  additional 
applications  more  frequently  to  retain  its  repellant  integrity. 
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ANTICIPATED  BUDGETS  FOR  INDIVIDUAL  ROOF  AREAS 

A.  Second  Floor  Roof  Area 

0   Reinforce  existing  base  flashings  with  cant  strip  and 

modified  bitumen  sheet  membrane. 
°   Install  counterf lashing  where  missing. 

Budget  $6, 000.00 

B .  Balustrade  Level 

0   Apply  elastomeric  waterproofing  over  existing  system. 

Budget  $5,000.00 

°   Repair  of  existing  sheet  metal  sump  pans. 

Budget  $2,000.00 

Note:   Does  not  include  steel  sump  replacement. 

C.  Roof  Level 

1.   Walking  Area: 

0   Remove  existing  membrane,  tile,  mortar  bed  and  original 

membrane . 
°   Install  sheet  applied  modified  bitumen  waterproofing 

and  protection  board. 

Install  new  tile  setting  bed  and  walk  surface. 


o 


Budget  $36,000  .00 

2.   Stairwell: 

0   Prepare  surface  and  install  elastomeric  coating  system 
with  sheet  neoprene  flashings. 

Budget  $2,500  .00 

It  would  be  essential  that  appropriate  wall  waterproofing  be  done 
in  all  areas  to  accomplished  a  water-tight  membrane  assembly. 
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117  Dark  Place 

Pt.  Richmond,  CA  94801 

4TTN:   Mr.  paul  Weir 

SUBJ:   Coit  Tower  Concrete  Analysis 

Dear  Mr.  Wei  r: 

At  your  request,  we  have  conducted  tests  for  the  determination  of  water  soluble 
chloride  and  sulphate  contents  on  the  two  concrete  samples  submitted  to  our 
Oakland  laboratory.  The  concrete  samples  were  reportedly  removed  from  the  Belvedere 
level  of  Coit  Tower  and  were  marked  as  follows: 

Sample  1  -  Concrete  from  precast  balustrade 

Sample  2  -  Concrete  from  exterior  column  corner 

TESTS  AND  RESULTS 

A  portion  of  the  concrete  sample  was  pulverized  to  fine  powder.  Ten  grams  of 
the  concrete  powder  were  added  to  90  ml.  of  hot  distilled  water.  The  mixture 
was  stirred  for  10  minutes  with  a  magnetic  stirrer  and  then  filtered.  The  filtrate 
was  tested  for  water  soluble  chloride  content  using  a  Quantab  Chloride  titrator. 
The  water  soluble  chloride  content  results  as  percentage  chloride  content  in 
concrete  and  also  as  ppm  of  concrete  are  reported  in  Table  1. 

The  concrete  samples  were  also  analyzed  by  wet  chemical  analysis  methods  for 
the  qualitative  determination  of  chloride  (CI")  and  sulfate  (SO4"")  ions.  The 
results  of  these  tests  are  reported  in  Table  2. 

ACI  committee  recommendations  for  ACI  318-83  (Building  Code  requirements  for 
reinforced  concrete)  for  chloride  content  of  concrete  are  given  in  Table  3. 

"Hi 

The  chloride  content  results   reported    in  Table   1   cannot  be  compared   directly 

to   the  ACI    recommendations   given   in  Table   3.      For  a  direct  comparison   to   be 

made,    it   is   necessary   to   know/determine   the  cement  content  per  cubic  yard   of 
concrete. 
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Please  contact  the  undersigned  should  you  have  any  questions  regarding  this 
report. 


Yours  truly, 
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Dr.    Vijay  Jain 
Materials   Engineer 
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TABLE  1 


CHLORIDE  ION  DETERMINATION 


Test  No 


Water  Soluble  Chloride  Content      Sample  1     Sample  2 


Percent  Chloride  (CI") 
Content  in  Concrete 


0.129 


0.247 


Chloride  (CI")  content 
ppm  of  Concrete 


1290 


2470 


TABLE  2 


WET  CHEMICAL  ANALYSIS  RESULTS 


Test 


Sample  1 


Sample  2 


Chloride  (CI") 
Sulfate  (SO  "") 


Present  in  small 
quantity 

Present  in  small 
quanti  ty 


Present  in  medium 
quanti  ty 

Present  in  medium 
quanti  ty 


TABLE  3 

ACI  318-83  RECOMMENDATIONS  FOR  CHLORIDE  CONTENT  OF  CONCRETE 

Maximum  Water  Soluble 
Ion  (C1-)  Content  in 
Type  of  Member  Concrete,  %   by  weight  of  Cement 


Prestressed  Concrete  0.06 

Reinforced  Concrete  0.15 

Exposed  to  Chloride 
in  Service 

Reinforced  Concrete  1.00 

That  Wil 1  be  Dry  or 
Protected  from  Moisture 
in  Service 

Other  Reinforced  Concrete  0.30 

Construction 
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Interactive  Resources   Inc 

117  Park   Place 

Point  Richmond,   CA     94801 

Attn:     Mr.    John  CI inton 


RE:     Soil    Investigation 

Evaluation  of  Distress  of 
Exterior  Retaining  Walls 
and  Slabs  at  Coit  Tower 
San   Francisco,   California 


Gentlemen 


In  accordance  with  your  request,  we  have  performed  a  soil  investigation  to  evalu- 
p,     t  te  the  slab  settlement  and  retaining  wall  rotation  problems  which  have  occurred 
dlong  the  western  portion  of  the  exterior  walkway  around  Coit  Tower  in  San 
Francisco,  California. 

SCOPE  OF  WORK 

The  scope  of  our  work,  which  was  outlined  in  our  letter  dated  March  18,  1985 
included  a  detailed  reconnaissance  of  the  site,  review  of  available  plans  for  the 
retaining  walls,  subsurface  exploration  consisting  of  three  exploratory  borings, 
three  exploratory  probes  and  two  exploratory  test  pits,  laboratory  tests,  engi- 
neering analyses  of  the  field  and  laboratory  data  and  preparation  of  this  report 
which  summarizes  the  results  of  our  studies. 


SITE  INVESTIGATION 

Several  site  reconnaissances  were  performed  by  our  project  engineer  during  March 
and  April  1985.  Our  subsurface  exploration  included  (1)  drilling  three  heavily- 
sampled  exploratory  borings  and  three  probes  through  the  slabs  behind  the  peri- 
meter retaining  walls  to  evaluate  the  thickness  and  quality  of  the  wall  backfill 
materials  and  (2)  excavating  two  exploratory  test  pits  in  front  of  the  walls  to 
evaluate  the  depths  of  the  retaining  wall  footings.  Our  subsurface  exploration 
work  was  performed  on  March  25  and  25,  1985  under  the  direction  of  our  project 
engineer.  The  borings/probes  were  drilled  and  the  test  pits  were  excavated  at  the 
^oproximate  locations  shown  on  the  Site  Plan,  Figure  1.  Logs  of  our  borings  and 
l.st  pits  as  well  as  details  regarding  our  field  and  laboratory  investigations  are 
'presented  in  the  attached  Appendix  A. 
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SITE  FEATURES 


Coit  Tower  is  located  at  the  top  of  Telegraph  Hill  in  San  Francisco.  The 
circular-shaped  concrete  tower  was  constructed  in  the  1930 ' s  and  is  surrounded  by 
a  perimeter  walkway  which  is  about  6  to  8  feet  above  the  surrounding  grades.  The 
walkway  was  developed  by  constructing  retaining  walls  about  6  to  7  feet  outboard 
of  the  tower,  then  backfilling  behind  the  walls  and  constructing  a  slab-on-grade 
walkway  on  the  backfill  material.  Although  accurate  plans  for  the  perimeter 
concrete  retaining  walls  are  not  available,  it  is  our  understanding  that  the  walls 
were  most  probably  designed  as  gravity-type  retaining  walls.  Although  the  ma- 
jority of  the  walls  and  slabs  around  the  perimeter  of  the  tower  are  in  relatively 
good  condition  considering  their  age,  significant  settlement  (up  to  about  2 
inches)  and  cracking  of  the  slabs  has  occurred  on  the  western  side  of  the  tower. 
In  addition,  the  retaining  walls  in  this  area  have  rotated  outward  by  as  much  as 
one  inch. 

B.   SUBSURFACE  CONDITIONS 

The  Geologic  Map  of  the  San  Francisco  North  Quadrangle  (U.S.G.S.,  1974)  indicates 
that  the  site  is  underlain  by  Franciscan  Formation  sandstone  bedrock  materials. 
These  sandstone  bedrock  materials  were  observed  in  the  cut  slope  immediately  to 
the  east  of  the  tower. 

Exploratory  Borings  1  and  2,  which  were  drilled  on  the  western  side  of  the  tower 
in  the  area  of  the  distressed  slabs  and  rotated  retaining  wall,  encountered  9£  to 
K 3 1  i  feet  of  loose  fill.  The  loose  fill  consisted  primarily  of  broken  sandstone 
*  .'^ck  fragments  which  were  probably  obtained  from  excavations  made  in  conjunction 
with  construction  of  the  tower  or  associated  roadways.  Based  on  our  laboratory 
tests,  the  broken  sandstone  fill  has  been  classified  as  a  clayey  sandy  gravel- 
gravelly  clayey  sand.  In  both  borings,  the  fill  materials  were  directly  underlain 
by  fractured  sandstone  bedrock  materials  which  extended  to  the  depths  of  the 
borings  (10i  and  12£  feet  in  Borings  1  and  2,  respectively).  Exploratory  Probes  1 
and  2,  which  were  drilled  about  midway  between  the  borings  and  the  wall  (see 
Figure  1)  encountered  refusal  at  depths  of  8  feet  and  5i  feet,  respectively. 
Since  refusal  was  encountered  at  shallower  depths  than  in  the  borings,  it  is  our 
opinion  that  the  probes  probably  encountered  refusal  in  the  battered  portion  of 
the  adjacent  concrete  gravity  retaining  wall. 

Boring  3,  which  was  drilled  on  the  eastern  side  of  the  tower  in  an  area  which  does 
not  appear  to  be  experiencing  any  distress,  encountered  2\  feet  of  loose  fill. 
The  fill  consisted  of  clayey  sand  with  rock  fragments  and  was  underlain  by 
fractured  sandstone  bedrock  which  continued  to  the  depth  of  the  boring  (4  feet). 
Probe  3,  which  was  drilled  between  Boring  3  and  the  wall,  encountered  refusal  in 
sandstone  bedrock  materials  at  a  depth  of  4£  feet. 

Exploratory  Test  Pits  1  and  2  were  hand-excavated  in  front  of  the  wall  on  the 
western  side  of  the  tower  as  shown  on  Figure  1.  Both  test  pits  encountered  loose 
broken  rock  fill  materials  which  extended  to  the  bottom  of  the  wall  footings, 
approximately  5  feet  below  the  adjacent  grade.  Fractured  sandstone  bedrock  was 
encountered  immediately  below  the  fill  materials  and  at  both  test  pit  locations 
the  wall  footings  were  bearing  on  these  fractured  sandstone  bedrock  materials. 
?  face  of  the  concrete  wall  had  been  formed  to  the  bottom  of  the  footing  and 
^feft^d,  rotted  form  boards  were  encountered  in  our  test  pit  excavations. 
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"detailed  descriptions  of  the  materials  encountered  in  our  borings  and  test  pits 
rare  shown  on  the  boring  and  test  pit  logs  in  the  attached  Appendix  A.  These 
boring/test  pit  logs  and  related  information  depict  subsurface  conditions  only  at 
the  specific  locations  shown  on  the  Site  Plan  and  on  the  dates  designated  on  the 
logs.  Subsurface  conditions  at  other  locations  and  times  will  differ  somewhat 
from  the  conditions  occurring  at  our  boring,  probe  and  test  pit  locations. 

DISCUSSION,  CONCLUSIONS  AND  RECOMMENDATIONS 

We  have  evaluated  the  slab  settlement/cracking  and  retaining  wall  rotation  prob- 
lems discussed  above  and  our  conclusions  and  recommendations  are  presented  below: 

(1)  Settlement/Cracking  of  Slabs-on-Grade 

The  wall  backfill  materials  encountered  in  all  of  our  borings  were 
classified  as  loose,  based  on  the  penetration  resistance  "blow  counts"  which  were 
obtained  during  the  driving  of  our  samplers.  In  addition,  a  comparison  of  the 
in-place  dry  densities  of  the  wall  backfill  materials  with  the  maximum  dry  density 
determined  from  our  laboratory  compaction  curve  indicated  that  the  relative 
compactions  of  al 1  of  the  fill  samples  were  less  than  90  percent  and  half  of  the 
samples  tested  had  a  relative  compaction  of  80  percent  or  less.  In  addition,  we 
wish  to  note  that  the  slabs  on  the  eastern  side  of  the  tower  have  settled  up  to 
2  inches  and  in  order  for  this  settlement  to  take  place,  densif ication  of  the 
backfill  would  have  to  had  occurred.  As  a  result,  it  is  likely  that  the  relative 
compaction  of  the  backfill  materials  beneath  the  slabs  shortly  after  construction 
',  s  even  lower  than  that  measured  by  our  recent  field  and  laboratory  tests. 

Based  on  our  studies,  it  is  our  opinion  that  the  observed  settlement  and 
cracking  of  the  exterior  slabs-on-grade  on  the  western  side  of  the  tower 
has  resulted  from  consolidation  of  the  9£  to  111  feet  of  loose  backfill 
materials  under  their  own  weight  and  the  weight  of  the  overlying  slabs. 
Although  the  backfill  materials  encountered  in  Boring  3  (drilled  on  the 
eastern  side  of  the  tower)  were  also  in  a  "loose"  condition,  only  about 
2  feet  of  fill  was  encountered  in  this  boring  and  this  probably  accounts 
for  the  lack  of  significant  cracking  or  settlement  of  the  slabs  in  this 
area. 

In  order  to  prevent  further  settlement  of  the  fill  (and  overlying 
slabs-on-grade)  on  the  western  side  of  the  tower,  the  fill  would  have  to 
be  over-excavated  for  its  full  depth  and  recompacted  in  thin  lifts  to  at 
least  90  percent  relative  compaction  (ASTM  D1557).  Alternatively,  the 
fill  could  be  left  in  place  and  the  existing  slab-on-grade  replaced  with 
a  structural  slab  which  spans  between  the  tower  and  the  retaining  wall 
(providing  that  this  could  be  handled  structurally). 

(2)  Rotation  of  Exterior  Retaining  Walls 

In  our  opinion,  the  observed  rotation- of  the  retaining  wall  on  the  western  side  of 
the  tower  probably  resulted  from  a  combination  of  factors.  Retaining  walls  are 
often  designed  for  "active"  wall  pressures.   In  order  for  these  pressures  to 

'^velop,  the  wall  must  be  unrestrained  and  free  to  yield  slightly  at  the  top. 

>.lding  of  the  tops  of  unrestrained  walls  equal  to  i  percent  of  the  wall  height 
Ts  not  uncommon  and  this  yielding  could  account  for  some  of  the  observed  rotation. 
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.Another  possible  contributing  factor  is  the  lack  of  wall  drainage.  No  weep  holes 
re  present  at  the  base  of  the  walls  and  no  evidence  of  a  conventional  aggregate 
"back  drain"  was  observed  in  any  of  our  borings  or  probes.  Although  no  water  was 
encountered  in  our  borings,  surface  water  runoff  may  pond  in  areas  where 
significant  settlement  of  the  slabs  behind  the  walls  has  occurred  and  this  surface 
water  may  have  infiltrated  the  wall  backfill  through  cracks  in  the  slabs.  Such 
water  infiltration  would  result  in  increased  pressure  (seepage/hydrostatic) 
against  the  retaining  walls  and  may  be  a  factor  in  the  observed  wall  rotation. 

Recommended  design  pressures  for  the  following  three  different  backfill  conditions 
are  presented  below  in  Table  I:  (1)  existing  uncompacted  backfill  with  weep  holes 
drilled  at  the  base  of  the  wall,  (2)  wall  backfill  recompacted  to  90%  relative 
compaction  (ASTM  D1557)  and  wall  backdrain  installed,  and  (3)  existing  backfill 
removed  and  replaced  with  compacted  lightweight  backfill  and  a  wall  backdrain 
instal led. 


TABLE  I  -  DESIGN  WALL  PRESSURES 


WALL 
BACKFILL 

UNRESTRAINED 
WALLS 

RESTRAINED 
WALLS 

REMARKS 

Existing  Loose  Fill 

45  PCF 

55  PCF 

Assumes  weep  holes 
are  drilled  through 
the  base  of  the 
wal 1  at  6-foot 
centers 

■■) 

Over-excavate  and 
Recompact  Existing 
Backfill  to  90% 
(ASTM  D1557) 

35  PCF 

45  PCF 

*Assumes  backdrain 
is  installed 
behind  wal 1 

Remove  Existing  Fill 
and  Replace  with 
**Lightweight  Fill 
Compacted  to  90% 

(ASTM  D1557) 

20  PCF 

25  PCF 

*Assumes  backdrain 
is  installed 
behind  wal 1 

*A  conventional  wall  backdrain  typically  would  consist  of  a 
4-inch  diameter  perforated  pipe  bedded  in  filter  material 
(well-graded  mixture  of  sand  and  gravel)  which  is  at  least 
1  foot  in  width  and  extends  to  within  1  foot  of  the  slab 
behind  the  wal 1 . 

**Lightweight  fill  should  have  a  maximum  in-place  unit  weight 
of  70  pounds  per  cubic  foot. 
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Lateral  loads  may  be  resisted  by  friction  between  the  wall  foundation  bottoms  and 
he  underlying  bedrock  materials;  we  recommend  a  coefficient  of  friction  of  0.5  be 
used  to  evaluate  lateral  resistance  against  sliding.  Because  of  the  loose  nature 
of  the  fill  materials  in  front  of  the  wall,  we  recommend  that  n£  passive  pressures 
be  used  in  the  structural  analysis  of  the  walls. 

LIMITATIONS 

Our  services  consist  of  professional  opinions,  conclusions  and  recommendations 
that  are  made  in  accordance  with  generally  accepted  geotechnical  engineering 
principles  and  practices.  This  warranty  is  in  lieu  of  all  other  warranties  either 
expressed  or  impl ied. 

If  you  have  any  questions  regarding  this  report,  please  call  us. 

Mery   truly  yours, 

DON  HILLEBRANDT  ASSOCIATES 


^^^ 


GCC/DHH/mk 


»  ,  iclosures 


Donald  H.  Hillebrandt 
C.  E.  16338 


Figure  1  -  Site  Plan 

Appendix  A  -  Field  and  Laboratory  Investigations 

Figure  A-l  -  Key  to  Exploratory  Boring  and  Test  Pit  Logs 

Exploratory  Boring  Logs  1,  2  and  3 

Figure  A-2  -  Logs  of  Exploratory  Test  Pits 

Figure  A-3  -  Gradation  Test  Data 


Copies:  Addressee  (2) 
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^  APPENDIX  A  -  FIELD  AND  LABORATORY  INVESTIGATIONS 

»■ 

FIELD  INVESTIGATION 

Our  field  investigation  consisted  of  a  site  reconnaissance  an:  subsurface  explora- 
tion performed  by  our  engineer  on  March  25  and  26,  1985.  Three  3-inch  diameter 
exploratory  borings  and  three  probe  borings  were  drilled  with  a  portable  power 
auger  rig  behind  the  retaining  walls  at  the  approximate  locations  shown  on  Figure 
1.  In  addition,  exploratory  test  pits  were  hand-excavated  at  two  locations  in 
front  of  the  retaining  wall  to  determine  the  depth  of  the  wall  footing  and  the 
bearing  material;  the  approximate  locations  of  our  test  pits  are  also  shown  on 
Figure  1.  Logs  of  our  exploratory  borings  as  well  as  a  key  for  the  classification 
of  the  soils  encountered  in  the  borings  and  test  pits,  Figure  A-I,  are  included  as 
part  of  this  appendix.  Cross-sections  of  our  test  pits  are  included  on  Figure  A-2 
of  this  appendix. 

Representative  relatively  undisturbed  soil  samples  were  obtained  from  the  explor- 
atory borings  at  selected  depths  appropriate  to  the  subsurface  investigation.  The 
undisturbed  samples  were  obtained  with  a  Modified  California  Sampler  (2-Inch  I.D.) 
which  is  designated  by  d  on  the  attached  boring  logs. 

Blow  counts  recorded  on  the  boring  logs  were  obtained  with  the  Modified  California 
Sampler  by  dropping  a  140-pound  hammer  through  a  30-inch  free  fall.  The  sampler 
was  driven  18  inches,  or  a  shorter  distance  where  hard  resistance  was  encountered, 
and  the  number  of  blows  were  recorded  for  each  6  inches  of  penetration.  The  blows 
per  foot  recorded  on  the  boring  logs  have  been  adjusted  to  represent  the  Standard 
i  letration  Test;  they  are  the  adjusted  number  of  blows  by  the  Standard  Pene- 
tration Test  required  to.  drive  the  sampler  the  last  12  inches  or  the  number  of 
inches  indicated  where  the  sampler  did  not  penetrate  the  full  18  inches. 

Topographic  data  was  not  available  at  the  time  of  our  field  work;  as  a  result,  the 
ground  surface  elevations  at  the  locations  of  our  exploratory  borings  and  test 
pits  were  not  established. 

The  boring  and  test  pit  logs  show  our  interpretation  of  the  subsurface  conditions 
on  the  dates  and  at  the  locations  indicated  and  it  is  not  warranted  that  they  are 
representative  of  the  subsurface  conditions  at  other  locations  and  times.  Also, 
the  stratification  lines  represent  the  approximate  boundaries  between  the  material 
types;  actual  transitions  are  gradual. 

LABORATORY  INVESTIGATION 

The  laboratory  testing  program  was  directed  toward  a  quantitative  and  qualitative 
evaluation  of  the  physical  and  mechanical  properties  of  the  mattrials  underlying 
the  site. 

The  natural  water  content  was  determined  on  8  samples  of  the  materials  recovered 
from  the  borings;  these  water  contents  are  recorded  on  the  boring  logs  at  the 
appropriate  sample  depths. 

Dry  density  determinations  were  made  on  7  samples  of  the  materials  recovered  from 
-*  -»  borings;  the  results  of  these  tests  are  presented  on  the  logs  of  borings  at 
^>.  appropriate  sample  depths. 
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■^e  percentage  of  particles  passing  the  No.  200  sieve  was  determined  on  3  samples 
the  materials  obtained  from  the  borings.  These  tests  were  performed  to  assist 
in  the  classification  of  the  soils.  The  results  of  these  tests  are  also  presented 
on  the  logs  of  borings  at  the  appropriate  sample  depths. 

A  gradation  test  was  performed  on  a  representative  sample  of  the  wall  backfill 
material.  This  test  was  performed  to  assist  in  classification  of  the  soil  and  to 
determine  the  grain  size  distribution.  The  results  of  this  test  are  presented  on 
Figure  A-3. 

A  laboratory  compaction  test  (ASTM  D1557-70  Method)  was  performed  on  a  bulk  sample 
of  the  wall  backfill  materials  obtained  from  Boring  2.  This  test  was  performed  to 
determine  the  maximum  dry  density  and  optimum  water  content  of  the  existing 
backfill  materials.  The  results  of  this  test  indicate  a  maximum  dry  density  of 
131  pounds  per  cubic  foot  at  an  optimum  moisture  content  of  9  percent. 


., 
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PRIMARY      DIVISIONS 


GRAVELS 

MOflE    THAN    HALF 

OF    COARSE 

FRACTION    IS 

LARGER    THAN 

NO    4    SIEVE 


SANDS 

MORE    THAN    HALF 

OF    COARSE 

FRACTION    IS 

SMALLER    THAN 

NO    4    SIEVE 


CLEAN 

GRAVELS 

(LESS    THAN 

5%    FINES) 


GRAVEL 
WITH 

FINES 


CLEAN 

SANDS 

(  LESS    THAN 

5%    FINES  ) 


SANDS 
WITH 
FINES 


GROUP 
SYMBOL 


GW 


GP 


GM 


GC 


sw 


SP 


SM 


sc 


SECONDARY      DIVISIONS 


Well  graded  grav«ls   gravel-sand  mixtures,  little  or  no 
fines 


Poorly  graded  gravets  or  gravel-sand  mixtures    little  or 
no  fines 


Silty  gravels   gravel  -  sand -silt  mixtures    non-plastic   fines 


Clayey  gravels    gravel-sand-rlay  mixtures    plastic    fines 


Well  graded  sands    gravelly  sands    little  or   no  fines 


Poorly  graded  sands  or  gravelly   sands    little  or   no  fines 


Silty  sands    sand-silt  mixtures    non-plastic  fines 


Clayey  sands    sand-clay  mixtures    p4astic   fines 


CO 

_j 

O 
co 

Q 

LU 

z 

O 

LU 

Z 


O    w 

<  ^ 

T      1/5 


I-     4 

si 
23 


SILTS  AND  CLAYS 

LIQUID    LIMIT    IS 
LESS   THAN    50% 


ML 


Inorganic   silts  and  very  tine  sands    rock,  flout    silty   or 
clayey  fine  sands  or  clayey  silts  with  slight  plasticity 


CL 


Inorganic  clays  of  low  to  medium  plasticity    gravelly 
clays,  sandy  clays    silty  clays    lean  clays 


OL 


Organic   silts  and  organic  silty  clays  of  low   plasticity 


o 
o 


SILTS  AND  CLAYS 

LIQUID    LIMIT    IS 
GREATER  THAN    50% 


MH 


Inorganic  silts    micaceous  or  diatomaceous  fine  sandy  or 
silty  soils    elastic  silts 


CH 


Inorganic  clays  of   high  plasticity    fat   clays 


OH 


Organic  clays  ot  medium  to  high  plasticity   organic  silts 


HIGHLY    ORGANIC    SOILS 


Pt 


Peal   and  other  highly  organic  scxls 


DEFINITION     OF     TERMS 


US     STANDARD    SERIES     SIEVE 
200  40  10 


CLEAR    SQUARE    SIEVE    OPENINGS 
3/4"  3"  12" 


SILTS    AND  CLAYS 


SAND 


FINE 


MEDIUM 


COARSE 


GRAVEL 


FINE 


COARSE 


COBBLE! 


BOULDERS 


GRAIN     SIZES 


SANDS  AND  GRAVELS 

BLOWS/  FOOT ' 

SILTS  AND  CLAYS 

STRENGTH* 

BLOWS  'FOOT ' 

VERY     LOOSE 

0-4 

VERY    SOFT 

0     -     1/4 

0    -     2 

LOOSE 

4-10 

SOFT 

FIRM 

1/4     -    1/2 
1/2    -    1 

2    -    4 

4     -    8 

MEDIUM    DENSE 

10-30 

STIFF 

1     -    2 

H    -  16 

DENSE 

30-50 

VERY    STIFF 

2     -     4 

16        3? 

VERY    DENSE 

OVER  50 

HARD 

OVFR   4 

OVER  32 

RELATIVE     DENSITY 


CONSISTENCY 


t 


Number    of    blows    of   140   pound   hammer   falling  30  inches   to  drive  h    ?  iinhOD  d-3'8  icrh  I  D  ) 
spin   spoon   (ASTM    D-1586) 
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THE  SECRETARY  OF  THE  INTERIOR'S  STANDARDS  FOR  REHABILITATION 


The  Secretary  of  the  Interior  is  responsible  for  establishing  standards  for  all 
programs  under  Departmental  authority  and  for  advising  Federal  agencies  on  the 
preservation  of  historic  properies  listed  or  eligible  for  listing  in  the  National 
Register  of  Historic  Places.  In  partial  fulfillment  of  this  responsibility,  the 
Secretary  of  the  Interior's  Standards  for  Historic  Preservation  Projects  have  been 
developed  to  direct  work  undertaken  on  historic  buildings. 

Initially  used  by  the  Secretary  of  the  Interior  in  determining  the  applicability  of 
proposed  project  work  on  registered  properties  within  the  Historic  Preservation  Fund 
grant-in-aid  program,  the  Standards  for  Historic  Preservation  Projects  have  received 
extensive  testing  over  the  years—more  than  6,000  acquisition  and  development 
projects  were  approved  for  a  variety  of  work  treatments.  In  addition,  the  Standards 
have  been  used  by  Federal  agencies  in  carrying  out  their  historic  preservation 
responsibilities  for  properties  in  Federal  ownership  or  control;  and  by  State  and  local 
officials  in  the  review  of  both  Federal  and  nonfederal  rehabilitation  proposals.  They 
have  also  been  adopted  by  a  number  of  historic  district  and  planning  commissions 
across  the  country. 

The  Standards  for  Rehabilitation  (36  CFR  67)  comprise  that  section  of  the  overall 
historic  preservation  project  standards  addressing  the  most  prevalent  treatment 
today:  Rehabilitation.  "Rehabilitation1*  is  defined  as  the  process  of  returning  a 
property  to  a  state  of  utility,  through  repair  or  alteration,  which  makes  possible  an 
efficient  contemporary  use  while  preserving  those  portions  and  features  of  the 
property  which  are  significant  to  its  historic,  architectural,  and  cultural  values. 


The  Standards  for  Rehabilitation  are  as  follows: 

1.  Every  reasonable  effort  shall  be  made  to  provide  a  compatible  use  for  a  property 
which  requires  minimal  alteration  of  the  building,  structure,  or  site  and  its 
environment,  or  to  use  a  property  for  its  originally  intended  purpose. 

2.  The  distinguishing  original  qualities  or  character  of  a  building,  structure,  or  site 
and  its  environment  shall  not  be  destroyed.  The  removal  or  alteration  of  any  historic 
material  or  distinctive  architectural  features  should  be  avoided  when  possible. 

3.  All  buildings,  structures,  and  sites  shall  be  recognized  as  products  of  their  own 
time.  Alterations  that  have  no  historical  basis  and  which  seek  to  create  an  earlier 
appearance  shall  be  discouraged. 

4.  Changes  which  may  have  taken  place  in  the  course  of  time  are  evidence  of  the 
history  and  development  of  a  building,  structure,  or  site  and  its  environment.  These 
changes  may  have  acquired  significance  in  their  own  right,  and  this  sijmificance  shall 
be  recognized  and  respected. 


5.  Distinctive    stylistic    features    or    examples    of    skilled    craftsmanship    whic! 
characterize  a  building,  structure,  or  site  shall  be  treated  with  sensitivity. 

6.  Deteriorated  architectural  features  shall  be  repaired  rather  than  replac 
wherever  possible.  In  the  event  replacement  is  necessary,  the  new  material  should 
match  the  material  being  replaced  in  composition,  design,  color,  texture,  and  other 
visual  qualities.  Repair  or  replacement  of  missing  architectural  features  should  be 
based  on  accurate  duplications  of  features,  substantiated  by  historic,  physical,  or 
pictorial  evidence  rather  than  on  conjectural  designs  or  the  availability  of  differed 
architectural  elements  from  other  buildings  or  structures. 

7.  The  surface  cleaning  of  structures  shall  be  undertaken  with  the  gentlest  means 
possible.  Sandblasting  and  other  cleaning  methods  that  will  damage  the  historic 
building  materials  shall  not  be  undertaken. 

8.  Every  reasonable  effort  shall  be  made  to  protect  and  preserve  archeological 
resources  affected  by,  or  adjacent  to  any  project. 

9.  Contemporary  design  for  alterations  and  additions  to  existing  properties  shall  not 
be    discouraged    when   such   alterations   and   additions   do   not   destroy   significant 
historical,  architectural  or  cultural  material,  and  such  design  is  compatible  with 
size,    scale,    color,    material,    and    character    of    the    property,    neighborhood    or 
environment. 

10.  Wherever  possible,  new  additions  or  alterations  to  structures  shall  be  done  in 
such  a  manner  that  if  such  additions  or  alterations  were  to  be  removed  in  the  fill  w% 
the  essential  form  and  integrity  of  the  structure  would  be  unimpaired. 


In  the  past  several  years,  the  most  frequent  use  of  the  Secretary's  "Standards  for 
Rehabilitation"  has   been  to   determine  if   a  rehabilitation   project   qualifies   as   a 
"certified  rehabilitation"  pursuant  to  the  Tax  Reform  Act  of  1976,  the  Revenue  Act 
of  1978,  and  the  Economic  Recovery  Tax  Act  of  1981,  as  amended.   The  Sear- 
required  by  law  to  certify  rehabilitations  that  are  "consistent  with  the  hist 
character  of  the  structure  or  the  district  in  which  it  is  located."    The  Standards 
used  to  evaluate  whether  the  historic  character  of  a  building  is  preserved  in 
process  of  rehabilitation.    Between  1976  and  1982  over  5,000  projects  were  reviewed 
and  approved  under  the  Preservation  Tax  Incentives  program. 

As  stated  in  the  definition,  the  treatment  "Rehabilitation"  assumes  that  at  least 
some  repair  or  alteration  of  the  historic  building  will  need  to  take  place  in  order  to 
provide  for  an  efficient  contemporary  use;  however  these  repairs  and  alterations 
must  not  damage  or  destroy  the  materials  and  features— including  their  finishes— that 
are  important  in  defining  the  building's  historic  character. 


In  terms  of  specific  project  work,  preservation  of  the  building  and  its  historic 
character  is  based  on  the  assumption  that  (1)  the  historic  materials  and  features  and 
their  unique  craftsmanship  are  of  primary  importance  and  that  (2),  in  consequence 
they  will  be  retained,  protected,  and  repaired  in  the  process  of  rehabilitation  to  the 
greatest  extent  possible,  not  removed  and  replaced  with  materials  and  features 
which  appear  to  be  historic,  but  which  are—in  fact— new. 

To  best  achieve  these  preservation  goals,  a  two-part  evaluation  needs  to  be  applied 
by  qualified  historic  preservation  professionals  for  each  project  as  follows:  first,  a 
particular  property's  materials  and  features  which  are  important  in  defining  its 
historic  character  should  be  identified.  Examples  may  include  a  building's  walls, 
cornice,  window  sash  and  frames  and  roof;  rooms,  hallways,  stairs,  and  mantels;  or  a 
site's  walkways,  fences,  and  gardens.  The  second  part  of  the  evaluation  should 
consist  of  assessing  the  potential  impact  of  the  work  necessary  to  make  possible  an 
efficient  contemporary  use.  A  basic  assumption  in  this  process  is  that  the  historic 
character  of  each  property  is  unique  and  therefore  proposed  rehabilitation  work  will 
necessarily  have  a  different  effect  on  each  property;  in  other  words,  what  may  be 
acceptable  for  one  project  may  be  unacceptable  for  another.  However,  the 
requirement  set  forth  in  the  definition  of  "Rehabilitation"  is  always  the  same  for 
every  project:  those  portions  and  features  of  the  property  which  are  significant  to 
its  historic,  architectural,  and  cultural  values  must  be  preserved  in  the  process  of 
rehabilitation.  To  accomplish  this,  all  ten  of  the  Secretary  of  the  Interior's 
"Standards  for  Rehabilitation"  must  be  met. 


s 


GUIDELINES  FOR  REHABILITATING  HISTORIC  BUILDINGS 

The  Guidelines  were  initially  developed  in  1977  to  help  property  owners,  developers. 
and  Federal  managers  apply  the  Secretary  of  the  Interior's  "Standards  for 
Rehabilitation"  during  the  project  planning  stage  by  providing  general  design  and 
technical  recommendations.  Unlike  the  Standards,  the  Guidelines  are  not  codified  as 
program  requirements.  Together  with  the  "Standards  for  Rehabilitation"  they 
provide  a  model  process  for  owners,  developers,  and  federal  agency  managers  to 
follow. 

It  should  be  noted  at  the  outset  that  the  Guidelines  are  intended  to  assist  in  applying 
the  Standards  to  projects  generally;  consequently,  they  are  not  meant  to  give  case- 
specific  advice  or  address  exceptions  or  rare  instances.  For  example,  they  cannot 
tell  an  owner  or  developer  which  features  of  their  own  historic  building  are 
important  in  defining  the  historic  character  and  must  be  preserved— although 
examples  are  provided  in  each  section — or  which  features  could  be  altered,  if 
necessary,  for  the  new  use.  This  kind  of  careful  case-by-case  decisionmaking  is  best 
accomplished  by  seeking  assistance  from  qualified  historic  preservation  professionals 
in  the  planning  stage  of  the  project.  Such  professionals  include  architects, 
architectural  historians,  historians,  archeologists,  and  others  who  are  skilled  in  the 
preservation,  rehabilitation,  and  restoration  of  historic  properties. 

The  Guidelines  pertain  to  historic  buildings  of  all  sizes,  materials,  occupancy,  and 
construction  types;  and  apply  to  interior  and  exterior  work  as  well  as  new  exterior 
additions.  Those  approaches,  treatments,  and  techniques  that  are  consistent  with  the 
Secretary  of  the  Interior's  "Standards  for  Rehabilitation"  are  listed  in  the 
"Recommended"  column  on  the  left;  those  approaches,  treatments,  and  techniques 
which  could  adversely  affect  a  building's  historic  character  are  listed  in  the  "Not 
Recommended"  column  on  the  right. 

To  provide  clear  and  consistent  guidance  for  owners,  developers,  and  federal  agency 
managers  to  follow,  the  "Recommended"  courses  of  action  in  each  section  are  listed 
in  order  of  historic  preservation  concerns  so  that  a  rehabilitation  project  may  be 
successfully  planned  and  completed— one  that,  first,  assures  the  preservation  of  a 
building's  important  or  "character-defining"  architectural  materials  and  features  and, 
second,  makes  possible  an  efficient  contemporary  use.  Rehabilitation  guidance  in 
each  section  begins  with  protection  and  maintenance,  that  work  which  should  be 
maximized  in  every  project  to  enhance  overall  preservation  goals.  Next,  where  some 
deterioration  is  present,  repair  of  the  building's  historic  materials  and  feature 
recommended.  Finally,  when  deterioration  is  so  extensive  that  repair  is  not  possible, 
the  most  problematic  area  of  work  is  considered:  replacement  of  historic  materials 
and  features  with  new  materials. 

To  further  guide  the  owner  and  developer  in  planning  a  successful  rehabilitation 
project,  those  complex  design  issues  dealing  with  new  use  requirements  such  as 
alterations  and  additions  are  highlighted  at  the  end  of  each  section  to  underscore  the 
need  for  particular  sensitivity  in  these  areas. 


Identify,  Retain,  and  Preserve 

The  guidance  that  is  basic  to  the  treatment  of  ail  historic  buildings—identifying, 
retaining,  and  preserving  the  form  and  detailing  of  those  architectural  materials  and 
features  that  are  important  in  defining  the  historic  character—  is  always  listed  first 
in  the  "Recommended"  column.  The  parallel  "Not  Recommended"  column  lists  the 
types  of  actions  that  are  most  apt  to  cause  the  diminution  or  even  loss  of  the 
building's  historic  character.  It  should  be  remembered,  however,  that  such  loss  of 
character  is  just  as  often  caused  by  the  cumulative  effect  of  a  series  of  actions  that 
would  seem  to  be  minor  interventions.  Thus,  the  guidance  in  aU  of  the  "Not 
Recommended"  columns  must  be  viewed  in  that  larger  context,  e.g.,  for  the  total 
impact  on  a  historic  building. 

Protect  and  Maintain 

After  identifying  those  materials  and  features  that  are  important  and  must  be 
retained  in  the  process  of  rehabilitation  work,  then  protecting  and  maintaining  them 
are  addressed.  Protection  generally  involves  the  least  degree  of  intervention  and  is 
preparatory  to  other  work.  For  example,  protection  includes  the  maintenance  of 
historic  material  through  treatments  such  as  rust  removal,  caulking,  limited  paint 
removal,  and  re-application  of  protective  coatings;  the  cyclical  cleaning  of  roof 
gutter  systems;  or  installation  of  fencing,  protective  plywood,  alarm  systems  and 
other  temporary  protective  measures.  Although  a  historic  building  will  usually 
require  more  extensive  work,  an  overall  evaluation  of  its  physical  condition  should 
always  begin  at  this  level. 

Repair 

Next,  when  the  physical  condition  of  character-defining  materials  and  features 
warrants  additional  work  repairing  is  recommended.  Guidance  for  the  repair  of 
historic  materials  such  as  masonry,  wood,  and  architectural  metals  again  begins  with 
the  least  degree  of  intervention  possible  such  as  patching,  piecing-in,  splicing, 
consolidating,  or  otherwise  reinforcing  or  upgrading  them  according  to  recognized 
preservation  methods.  Repairing  also  includes  the  limited  replacement  in  kind— or 
with  compatible  substitute  material— of  extensively  deteriorated  or  missing  parts  of 
features  when  there  are  surviving  prototypes  (for  example,  brackets,  dentils,  steps, 
plaster,  or  portions  of  slate  or  tile  roofing).  Although  using  the  same  kind  of 
material  is  always  the  preferred  option,  substitute  material  is  acceptable  if  the  form 
and  design  as  well  as  the  substitute  material  itself  convey  the  visual  appearance  of 
the  remaining  parts  cf  the  feature  and  finish. 


10 


entire  feature  in  kind,  that  is,  with  the  same  material.  Because  this  approach  may 
not  always  be  technically  or  economically  feasible,  provisions  are  made  to  consider 
the  use  of  a  compatible  substitute  material. 

It  should  be  noted  that,  while  the  National  Park  Service  guidelines  recommend  the 
replacement  of  an  entire  character-defining  feature  under  certain  well-defined 
circumstances,  they  never  recommend  removal  and  replacement  with  new  material 
of  a  feature  that—although  damaged  or  deteriorated—could  reasonably  be  repaired 
and  thus  preserved. 

Design  for  Missing  Historic  Features 

When  an  entire  interior  or  exterior  feature  is  missing  (for  example,  an  entrance,  or 
cast  iron  facade;  or  a  principal  staircase),  it  no  longer  plays  a  role  in  physically 
defining  the  historic  character  of  the  building  unless  it  can  be  accurately  recovered 
in  form  and  detailing  through  the  process  of  carefully  documenting  the  historical 
appearance.  Where  an  important  architectural  feature  is  missing,  its  recovery  is 
always  recommended  in  the  guidelines  as  the  first  or  preferred,  course  of  action. 
Thus,  if  adequate  historical,  pictorial,  and  physical  documentation  exists  so  that  the 
feature  may  be  accurately  reproduced,  and  if  it  is  desireable  to  re-establish  the 
feature  as  part  of  the  building's  historical  appearance,  then  designing  and 
constructing  a  new  feature  based  on  such  information  is  appropriate.  However,  a 
second  acceptable  option  for  the  replacement  feature  is  a  new  design  that  is 
compatible  with  the  remaining  character-defining  features  of  the  historic  building. 
The  new  design  should  always  take  into  account  the  size,  scale,  and  material  of  the 
historic  building  itself  and,  most  importantly,  should  be  clearly  differentiated  so  that 
a  false  historical  appearance  is  not  created. 

Alterations/ Additions  to  Historic  Buildings 

Some  exterior  and  interior  alterations  to  the  historic  building  are  generally  needed  to 
assure  its  contined  use,  but  it  is  most  important  that  such  alterations  do  not  radically 
change,  obscure,  or  destroy  character-defining  spaces,  materials,  features,  or 
finishes.  Alterations  may  include  providing  additional  parking  space  on  an  existing 
historic  building  site;  cutting  new  entrances  or  windows  on  secondary  elevations; 
inserting  an  additional  floor;  installing  an  entirely  new  mechanical  system;  or 
creating  an  atrium  or  light  well.  Alterations  may  also  include  the  selective  removal 
of  buildings  or  other  features  of  the  environment  or  building  site  that  are  intrusive 
and  therefore  detract  from  the  overall  historic  character. 

The  construction  of  an  exterior  addition  to  a  historic  building  may  seem  to  be 
essential  for  the  new  use,  but  it  is  emphasized  in  the  guidelines  that  such  new- 
additions  should  be  avoided,  if  possible,  and  considered  only  after  it  is  determined 
that  those  needs  cannot  be  met  by  altering  secondary,  i.e.,  non  character-defining 
interior  spaces.  If,  after  a  thorough  evaluation  of  interior  solutions,  an  exterior 
addition  is  still  judged  to  be  the  only  viable  alternative,  it  should  be  designed  and 
constructed  to  be  clearly  differentiated  from  the  historic  building  and  so  that  the 
character-defining  features  are  not  radically  changed,  obscured,  damaged,  or 
destroyed. 
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Additions  to  historic  buildings  are  referenced  within  specific  sections  of  the 
guidelines  such  as  Site,  Roof,  Structural  Systems,  etc.,  but  are  also  considered  in 
more    detail    in   a   separate  section,    NEW    ADDITIONS   TO   HISTORIC  BUILDINGS. 


Health  and  Safety  Code  Requirements;  Energy  Retrofitting 

These  sections  of  the  rehabilitation  guidance  address  work  done  to  meet  health  and 
safety  code  requirements  (for  example,  providing  barrier-free  access  to  historic 
buildings);  or  retrofitting  measures  to  conserve  energy  (for  example,  installing  solar 
collectors  in  an  unobtrusive  location  on  the  site).  Although  this  work  is  quite  often 
an  important  aspect  of  rehabilitation  projects,  it  is  usually  not  part  of  the  overall 
process  of  protecting  or  repairing  character-defining  features;  rather,  such  work  is 
assessed  for  its  potential  negative  impact  on  the  building's  historic  character.  For 
this  reason,  particular  care  must  be  taken  not  to  radically  change,  obscure,  damage, 
or  destroy  character-defining  materials  or  features  in  the  process  of  rehabilitation 
work  to  meet  code  and  energy  requirements. 

Specific  information  on  rehabilitation  and  preservation  technology  may  be  obtained 
by  writing  to  the  National  Park  Service,  at  the  addresses  listed  below: 


Preservation  Assistance  Division 
National  Park  Service 
Department  of  the  Interior 
Washington,  D.C.  20240 


National  Historic  Preservation 

Programs 
Western  Regional  Office 
National  Park  Service 
450  Golden  Gate  Ave. 
Box  36063 
San  Francisco,  CA  94102 

Division  of  Cultural  Resources 
Rocky  Mountain  Regional  Office 
National  Park  Service 
655  Parf  et  St. 
P.O.  Box  25287 
Denver,  CO  80225 


Preservation  Services  Division 
Southeast  Regional  Office 
National  Park  Service 
75  Spring  St.  SW.,  Room  1140 
Atlanta,  GA  30303 

Office  of  Cultural  Programs 
Mid-Atlantic  Regional  Office 
National  Park  Service 
143  S.  Third  St. 
Philadelphia,  PA  19106 


Cultural  Resources  Division 
Alaska  Regional  Office 
National  Park  Service 
2525  Gambeil  St. 
Anchorage,  AK  99503 
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BUILDING  EXTERIOR 

Masonry;    Brick,  stone,  terra  cotta, 
concrete,  adobe,  stucco  and  mortar 


Masonry  features  (such  as  brick  cornices  and 
door  pediments,  stone  window  architraves, 
terra  cotta  brackets  and  railings)  as  well  as 
masonry  surfaces  (modelling,  tooling,  bonding 
patterns,  joint  size,  and  color)  may  be 
important  in  defining  the  historic  character 
of  the  building.  It  should  be  noted  that  while 
masonry  is  among  the  most  durable  of 
historic  building  materials,  it  is  also  the  most 
susceptible  to  damage  by  improper 
maintenance  or  repair  techniques  and  by 
harsh  or  abrasive  cleaning  methods.  Most 
preservation  guidance  on  masonry  thus 
focuses  on  such  concerns  as  cleaning  and  the 
process  of  repointing.  For  specific  guidance 
on  this  subject,  consult  Preservation  Briefs: 
1,  2,  5,  6,  and  7.  (See  Reading  List  and 
Ordering  Information  on  pg.  58.) 


Recommended 


Not  Recommended 


Identifying,    retaining,    and    preserving 

masonry  features  that  are  important  in 
defining  the  overall  historic  character  of 
the  building  such  as  walls,  brackets, 
railings,  cornices,  window  architraves, 
door  pediments,  steps,  and  columns;  and 
joint  and  unit  size,  tooling  and  bonding 
patterns,  coatings,  and  color. 


Removing  or  radically  changing  masonry 
features  which  are  important  in  defining 
the  overall  historic  character  of  the 
building  so  that,  as  a  result,  the 
character  is  diminished. 

Replacing  or  rebuilding  a  major  portion 
of  exterior  masonry  walls  that  could  be 
repaired  so  that,  as  a  result,  the  building 
is  no  longer  historic  and  is  essentially 
new  construction. 


Protecting  and  maintaining  masonry  by 
providing  proper  drainage  so  that  water 
does  not  stand  on  flat,  horizontal 
surfaces  or  accumulate  in  curved 
decorative  features. 


Applying  paint  or  other  coatings  such  as 
stucco  to  masonry  that  has  been 
historically  unpainted  or  uncoated  to 
create  a  new  appearance. 

Removing  paint  from  historically  painted 
masonry. 

Radically  changing  the  type  of  pain: 
coating  or  its  color. 

Failing  to  evaluate  and  treat  the  various 
causes  of  mortar  joint  deterioration  | 
as  leaking  roofs  or  gutters,  differential 
settlement     of     the    building,    capillary 
action,  or  extreme  weather  exposure. 


Masonry  (continued) 

Recommended 
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Not  Recommended 


Cleaning  masonry  only  when  necessary  to 
halt  deterioration  or  remove  heavy 
soiling. 


Carrying  out  masonry  surface  cleaning 
tests  after  it  has  been  determined  that 
such  cleaning  is  necessary.  Tests  should 
be  observed  over  a  sufficient  period  of 
time  so  that  both  the  immediate  effects 
and  the  long  range  effects  are  known  to 
enable  selection  of  the  gentlest  method 
possible. 

Cleaning  masonry  surfaces  with  the 
gentlest  method  possible,  such  as  low 
pressure  water  and  detergents,  using 
natural  bristle  brushes. 


»> 


Inspecting  painted  masonry  surfaces  to 
determine  whether  repainting  is 
necessary. 

Removing  damaged  or  deteriorated  paint 
only  to  the  next  sound  layer  using  the 
gentlest  method  possible  (e.g., 
handscraping)  prior  to  repainting. 

Applying  compatible  paint  coating 
systems  following  proper  surface 
preparation. 

Repainting  with  colors  that  are 
historically  appropriate  to  the  building 
and  district. 


Cleaning  masonry  surfaces  when  they  are 
not  heavily  soiled  to  create  a  new 
appearance,  thus  needlessly  introducing 
chemicals  or  moisture  into  historic 
materials. 

Cleaning  masonry  surfaces  without 
testing  or  without  sufficient  time  for  the 
testing  results  to  be  of  value. 


Sandblasting  brick  or  stone  surfaces 
using  dry  or  wet  grit  or  other  abrasives. 
These  methods  of  cleaning  permanently 
erode  the  surface  of  the  material  and 
accelerate  deterioration. 

Using  a  cleaning  method  that  involves 
water  or  liquid  chemical  solutions  when 
there  is  any  possibility  of  freezing 
temperatures. 

Cleaning  with  chemical  products  that 
will  damage  masonry,  such  as  using  acid 
on  limestone  or  marble,  or  leaving 
chemicals  on  masonry  surfaces. 

Applying  high  pressure  water  cleaning 
methods  that  will  damage  historic 
masonry  and  the  mortar  joints. 

Removing  paint  that  is  firmly  adhering 
to,  and  thus  protecting,  masonry 
surfaces. 

Using  methods  of  removing  paint  which 
are  destructive  to  masonry,  such  as 
sandblasting,  application  of  caustic 
solutions,  or  high  pressure  waterblasting. 

Failing  to  follow  manufacturers'  product 
and  application  instructions  when 
repainting  masonry. 

Using  new  paint  colors  that  are 
inappropriate  to  the  historic  building  and 
district. 


Masonry  (continued) 

Recommended 


U 


Not  Recommended 


Evaluating  the  overall  condition  of  the 
masonry  to  determine  whether  more  than 
protection  and  maintenance  are  required, 
that  is,  if  repairs  to  the  masonry 
features  will  be  necessary. 

Repairing  masonry  walls  and  other 
masonry  features  by  repointing  the 
mortar  joints  where  there  is  evidence  of 
deterioration  such  as  disintegrating 
mortar,  cracks  in  mortar  joints,  loose 
bricks,  damp  walls,  or  damaged 
plasterwork. 

Removing  deteriorated  mortar  by 
carefully  hand-raking  the  joints  to  avoid 
damaging  the  masonry. 

Duplicating  old  mortar  in  strength, 
composition,  color,  and  texture. 


Duplicating  old  mortar  joints  in  width 
and  in  joint  profile. 

Repairing  stucco  by  removing  the 
damaged  material  and  patching  with  new 
stucco  that  duplicates  the  old  in 
strength,  composition,  color,  and 
texture. 

Using  mud  plaster  as  a  surface  coating 
over  unfired,  unstabilized  adobe  because 
the  mud  plaster  will  bond  to  the  adobe. 


Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of  masonry 
features. 


Removing  nondeteriorated  mortar  from 
sound  joints,  then  repointing  the  entire 
building  to  achieve  a  uniform 
appearance. 


Using  electric  saws  and  hammers  rather 
than  hand  tools  to  remove  deteriorated 
mortar  from  joints  prior  to  repointing. 

Repointing  with  mortar  of  high  portland 
cement  content  (unless  it  is  the  content 
of  the  historic  mortar).  This  can  often 
create  a  bond  that  is  stronger  than  the 
historic  material  and  can  cause  damage 
as  a  result  of  the  differing  coefficient  of 
expansion  and  the  differing  porosity  of 
the  material  and  the  mortar. 

Repointing  with  a  synthetic  caulking 
compound. 

Using  a  "scrub"  coating  technique  to 
repoint  instead  of  traditional  repointing 
methods. 

Changing  the  width  or  joint  profile  when 
repointing. 

Removing  sound  stucco;  or  repairing  with 
new  stucco  that  is  stronger  than  the 
historic  material  or  does  not  convey  the 
same  visual  appearance. 


Applying  cement  stucco  to  unfired, 
unstabilized  adobe.  Because  the  cement 
stucco  will  not  bond  properly,  moistwrr 
can  become  entrapped  betw 
materials,  resulting  in  accelerated 
deterioration  of  the  adobe. 


Masonry  (continued) 

Recommended 
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Not  Recommended 


Repairing  masonry  features  by  patching, 
piecing-in,  or  consolidating  the  masonry 
using  recognized  preservation  methods. 
Repair  may  also  include  the  limited 
replacement  in  kind—or  with  compatible 
substitute  material— of  those  extensively 
deteriorated  or  missing  parts  of  masonry 
features  when  there  are  surviving 
prototypes  such  as  terra-cotta  brackets 
or  stone  balusters. 


Applying  new  or  non-historic  surface 
treatments  such  as  water-repellent 
coatings  to  masonry  only  after  repointing 
and  only  if  masonry  repairs  have  failed 
to  arrest  water  penetration  problems. 


Replacing  in  kind  an  entire  masonry 
feature  that  is  too  deteriorated  to 
repair— if  the  overall  form  and  detailing 
are  still  evident— using  the  physical 
evidence  to  guide  the  new  work. 
Examples  can  include  large  sections  of  a 
wall,  a  cornice,  balustrade,  column,  or 
stairway.  If  using  the  same  kind  of 
material  is  not  technically  or 
economically  feasible,  then  a  compatible 
subsitute  material  may  be  considered. 


Replacing  an  entire  masonry  feature 
such  as  a  cornice  or  balustrade  when 
repair  of  the  masonry  and  limited 
replacement  of  deteriorated  or  missing 
parts  are  appropriate. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  masonry  feature  or  that  is 
physically  or  chemically  incompatible. 

Applying  waterproof,  water-repellent,  or 
non-historic  coatings  such  as  stucco  to 
masonry  as  a  substitute  for  repointing 
and  masonry  repairs.  Coatings  are 
frequently  unnecessary,  expensive,  and 
may  change  the  appearance  of  historic 
masonry  as  well  as  accelerate  its 
deterioration. 

Removing  a  masonry  feature  that  is 
unrepairable  and  not  replacing  it;  or 
replacing  it  with  a  new  feature  that  does 
not  convey  the  same  visual  appearance. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  installing  a  new  masonry 
feature  such  as  steps  or  a  door  pediment 
when  the  historic  feature  is  completely 
missing.  It  may  be  an  accurate 
restoration  using  historical,  pictorial, 
and  physical  documentation;  or  be  a  new 
design  that  is  compatible  with  the  size, 
scale,  material,  and  color  of  the  historic 
building. 


Creating  a  false  historical  appearance 
because  the  replaced  masonry  feature  is 
based  on  insufficient  historical,  pictorial, 
and  physical  documentation. 

Introducing  a  new  masonry  feature  that 
is  incompatible  in  size,  scale,  material 
and  color. 
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Wood;      Clapboard, 
weatherboard,  shingles, 
and       other       wooden 
siding    and    decorative 
elements 


Because  it  can  be  easily  shaped  by  sawing,  planing, 
carving,  and  gouging,  wood  is  the  most  commonly  used 
material  for  architectural  features  such  as  clapboards, 
cornices,  brackets,  entablatures,  shutters,  columns  and 
balustrades.  These  wooden  features— both  functional  and 
decorative— may  be  important  in  defining  the  historic 
character  of  the  building  and  thus  their  retention, 
protection,  and  repair  are  of  particular  importance  in 
rehabilitation  projects.  For  specific  guidance,  consult 
Preservation  Briefs:  9,  10,  and  "Epoxies  for  Wood  Repair  in 
Historic  Buildings."  (See  Reading  List  and  Ordering 
Information  on  pg.  58.) 


Recommended 


Not  Recommended 


Identifying,     retaining,     and    preserving 

wood  features  that  are  important  in 
defining  the  overall  historic  character  of 
the  building  such  as  siding,  cornices, 
brackets,  window  architraves,  and 
doorway  pediments;  and  their  paints, 
finishes,  and  colors. 


Removing  or  radically  changing  wood 
features  which  are  important  in  defining 
the  overall  historic  character  of  the 
building  so  that,  as  a  result,  the 
character  is  diminished. 

Removing  a  major  portion  of  the  historic 
wood  from  a  facade  instead  of  repairing 
or  replacing  only  the  deteriorated  wood, 
then  reconstructing  the  facade  with  new 
material  in  order  to  achieve  a  uniform  or 
"improved"  appearance. 


Protecting  and  maintaining  wood 
features  by  providing  proper  drainage  so 
that  water  is  not  allowed  to  stand  on 
flat,  horizontal  surfaces  or  accumulate 
in  decorative  features. 


Radically  changing  the  type  of  finish  or 
its  color  or  accent  scheme  so  that  the 
historic  charcter  of  the  exterior  is 
diminished. 

Stripping  historically  painted  surfaces  to 
bare  wood,  then  applying  clear  finishes 
or  stains  in  order  to  create  a  "natural 
look." 

Stripping  paint  or  varnish  to  bare  wood 
rather  than  repairing  or  reapplying  a 
special  finish,  i.e.,  a  grained  finish  to  an 
exterior  wood  feature  such  as  a  front 
door. 

Failing  to  identify,  evaluate,  and  treat 
the  causes  of  wood  deterioration, 
including  faulty  flashing,  leaking  gutters. 
cracks  and  holes  in  siding,  deteriorated 
caulking  in  joints  and  seams,  plant 
material  growing  too  close  to  wood 
surfaces,  or  insect  or  fungus  infestat 


Wood  (continued) 
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Recommended 


Not  Recommended 


Applying  chemical  preservatives  to  wood 
features  such  as  beam  ends  or  outriggers 
that  are  exposed  to  decay  hazards  and 
are  traditionally  unpainted. 

Retaining  coatings  such  as  paint  that 
help  protect  the  wood  from  moisture  and 
ultraviolet  light.  Paint  removal  should 
be  considered  only  where  there  is  paint 
surface  deterioration  and  as  part  of  an 
overall  maintenance  program  which 
involves  repainting  or  applying  other 
appropriate  protective  coatings. 

Inspecting  painted  wood  surfaces  to 
determine  whether  repainting  is 
necessary  or  if  cleaning  is  all  that  is 
required. 

Removing  damaged  or  deteriorated  paint 
to  the  next  sound  layer  using  the  gentlest 
method  possible  (handscraping  and 
handsanding),  then  repainting. 

Using  with  care  electric  hot-air  guns  on 
decorative  wood  features  and  electric 
heat  plates  on  flat  wood  surfaces  when 
paint  is  so  deteriorated  that  total 
removal  is  necessary  prior  to  repainting. 

Using  chemical  strippers  primarily  to 
supplement  other  methods  such  as 
handscraping,  handsanding  and  the 
above-recommended  thermal  devices. 
Detachable  wooden  elements  such  as 
shutters,  doors,  and  columns  may—with 
the  proper  safeguards— be  chemically 
dip-stripped. 

Applying  compatible  paint  coating 
systems  following  proper  surface 
preparation. 

Repainting  with  colors  that  are 
appropriate  to  the  historic  building  and 
district. 

Evaluating  the  overall  condition  of  the 
wood  to  determine  whether  more  than 
protection  and  maintenance  are  required, 
that  is,  if  repairs  to  wood  features  will 
be  necessary. 


Using  chemical  preservatives  such  as 
creosote  which  can  change  the 
appearance  of  wood  features  unless  they 
were  used  historically. 

Stripping  paint  or  other  coatings  to 
reveal  bare  wood,  thus  exposing 
historically  coated  surfaces  to  the 
effects  of  accelerated  weathering. 


Removing  paint  that  is  firmly  adhering 
to,  and  thus,  protecting  wood  surfaces. 


Using  destructive  paint  removal  methods 
such  as  a  propane  or  butane  torches, 
sandblasting  or  waterblasting.  These 
methods  can  irreversibly  damage  historic 
woodwork. 

Using  thermal  devices  improperly  so  that 
the  historic  woodwork  is  scorched. 


Failing  to  neutralize  the  wood  thoroughly 
after  using  chemicals  so  that  new  paint 
does  not  adhere. 

Allowing  detachable  wood  features  to 
soak  too  long  in  a  caustic  solution  so  that 
the  wood  grain  is  raised  and  the  surface 
roughened. 

Failing  to  follow  manufacturers'  product 
and  application  instructions  when 
repainting  exterior  woodwork. 

Using  new  colors  that  are  inappropriate 
to  the  historic  building  or  district. 


Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of  wood 
features. 
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Wood  (continued) 

Recommended 
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Repairing  wood  features  by  patching, 
piecing-in,  consolidating,  or  otherwise 
reinforcing  the  wood  using  recognized 
preservation  methods.  Repair  may  also 
include  the  limited  replacement  in  kind— 
or  with  compatible  substitute  material— 
of  those  extensively  deteriorated  or 
missing  parts  of  features  where  there  are 
surviving  prototypes  such  as  brackets, 
moldings,  or  sections  of  siding. 


Replacing  in  kind  an  entire  wood  feature, 
that  is  too  deteriorated  to  repair— if  the 
overall  form  and  detailing  are  still 
evident— using  the  physical  evidence  to 
guide  the  new  work.  Examples  of  wood 
features  include  a  cornice,  entablature 
or  balustrade.  If  using  the  same  kind  of 
material  is  not  technically  or  econom- 
ically feasible,  then  a  compatible 
substitute  material  may  be  considered. 


Not  Recommended 


Replacing  an  entire  wood  feature  such  as 
a  cornice  or  wall  when  repair  of  the 
wood  and  limited  replacement  of 
deteriorated  or  missing  parts  are 
appropriate. 

Using  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  wood  feature  or  that  is 
physically  or  chemically  incompatible. 

Removing  an  entire  wood  feature  that  is 
unrepairable  and  not  replacing  it;  or 
replacing  it  with  a  new  feature  that  does 
not  convey  the  same  visual  appearance. 


The  following  work  is  highlighted  because  it  represents  the  particularly  complex 
technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be  considered 
after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  installing  a  new  wood 
feature  such  as  a  cornice  or  doorway 
when  the  historic  feature  is  completely 
missing.  It  may  be  an  accurate 
restoration  using  historical,  pictorial, 
and  physical  documentation;  or  be  a  new 
design  that  is  compatible  with  the  size,, 
scale,  material,  and  color  of  the  historic 
building. 


Creating  a  false  historic  appearance 
because  the  replaced  wood  feature  is 
based  on  insufficient  historical,  pictorial, 
and  physical  documentation. 

Introducing  a  new  wood  feature  that  is 
incompatible  in  size,  scale,  material,  and 
color. 
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Architectural  Metals;  Cast 
iron,  steel,  pressed  tin, 
copper,  aluminum,  and  zinc 


Architectural  metal  features—such  as  cast-iron 
facades,  porches,  and  steps;  sheet  metal  cornices, 
roofs,  roof  cresting  and  storefronts;  and  cast  or  rolled 
metal  doors,  window  sash,  entablatures,  and 
hardware—are  often  highly  decorative  and  may  be 
important  in  defining  the  overall  historic  character  of 
the  building.  Their  retention,  protection,  and  repair 
should  be  a  prime  consideration  in  rehabilitation 
projects.  For  specific  guidance,  consult  "Metals  in 
America's  Historic  Buildings."  (See  Reading  List  and 
Ordering  Information  on  pg.  58.) 


Recommended 


Not  Recommended 


Identifying,     retaining,     and    preserving 

architectural  metal  features  such  as 
columns,  capitals,  window  hoods,  or 
stairways  that  are  important  in  defining 
the  overall  historic  character  of  the 
building;  and  their  finishes  and  colors. 


Removing  or  radically  changing 
architectural  metal  features  which  are 
important  in  defining  the  overall  historic 
character  of  the  building  so  that,  as  a 
result,  the  character  is  diminished. 

Removing  a  major  portion  of  the  historic 
architectural  metal  from  a  facade 
instead  of  repairing  or  replacing  only  the 
deteriorated  metal,  then  reconstructing 
the  facade  with  new  material  in  order  to 
create  a  uniform,  or  "improved" 
appearance. 


Radically  changing  the  type  of  finish  or 
its  historic  color  or  accent  scheme. 


Protecting  and  maintaining  architectural 
metals  from  corrosion  by  providing 
proper  drainage  so  that  water  does  not 
stand  on  flat,  horizontal  surfaces  or 
accumulate  in  curved,  decorative 
features. 


Cleaning  architectural  metals,  when 
necessary,  to  remove  corrosion  prior  to 
repainting  or  applying  other  appropriate 
protective  coatings. 


Failing  to  identify,  evaluate,  and  treat 
the  causes  of  corrosion,  such  as  moisture 
from  leaking  roofs  or  gutters. 

Placing  incompatible  metals  together 
without  providing  a  reliable  separation 
material.  Such  incompatibility  can 
result  in  galvanic  corrosion  of  the  less 
noble  metal,  e.g.,  copper  will  corrode 
cast  iron,  steel,  tin,  and  aluminum. 

Exposing  metals  which  were  intended  to 
be  protected  from  the  environment. 

Applying     paint    or    other    coatings  to 

metals     such     as     copper,     bronze,  or 

stainless  steel  that  were  meant  to  be 
exposed. 


Architectural  Metals  (continued) 
Recommended 
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Not  Recommended 


Identifying  the  particular  type  of  metal 
prior  to  any  cleaning  procedure  and  then 
testing  to  assure  that  the  gentlest 
cleaning  method  possible  is  selected  or 
determining  that  cleaning         is 

inappropriate  for  the  particular  metal. 


Cleaning  soft  metals  such  as  lead,  tin, 
copper,  terneplate,  and  zinc  with 
appropriate  chemical  methods  because 
their  finishes  can  be  easily  abraded  by 
blasting  methods. 

Using  the  gentlest  cleaning  methods  for 
cast  iron,  wrought  iron,  and  steel— hard 
metals— in  order  to  remove  paint  buildup 
and  corrosion.  If  handscraping  and  wire 
brushing  have  proven  ineffective,  low 
pressure  dry  grit  blasting  may  be  used  as 
long  as  it  does  not  abrade  or  damage  the 
surface. 

Applying  appropriate  paint  or  other 
coating  systems  after  cleaning  in  order 
to  decrease  the  corrosion  rate  of  metals 
or  alloys. 

Repainting  with  colors  that  are 
appropriate  to  the  historic  building  or 
district. 

Applying  an  appropriate  protective 
coating  such  as  lacquer  to  an 
architectural  metal  feature  such  as  a 
bronze  door  which  is  subject  to  heavy 
pedestrian  use. 

Evaluating  the  overall  condition  of  the 
architectural  metals  to  determine 
whether  more  than  protection  and 
maintenance  are  required,  that  is,  if 
repairs  to  features  will  be  necessary. 


Using  cleaning  methods  which  alter  or 
damage  the  historic  color,  texture,  and 
finish  of  the  metal;  or  cleaning  when  it  is 
inappropriate  for  the  metal. 

Removing  the  patina  of  historic  metal. 
The  patina  may  be  a  protective  coating 
on  some  metals,  such  as  bronze  or 
copper,  as  well  as  a  significant  historic 
finish. 

Cleaning  soft  metals  such  as  lead,  tin, 
copper,  terneplate,  and  zinc  with  grit 
blasting  which  will  abrade  the  surface  of 
the  metal. 


Failing  to  employ  gentler  methods  prior 
to  abrasively  cleaning  cast  iron,  wrought 
iron  or  steel;  or  using  high  pressure  grit 
blasting. 


Failing  to  re-apply  protective  coating 
systems  to  metals  or  allovs  that  require 
them  after  cleaning  so  that  accelerated 
corrosion  occurs. 

Using  new  colors  that  are  inappropriate 
to  the  historic  building  or  distrirt. 


Failing  to  assess  pedestrian  use  or  new 
access  patterns  so  that  architectural 
metal  features  are  subject  to  damage  by 
use  or  inappropriate  maintenance  such  as 
salting  adjacent  sidewalks. 

Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of 
architectural  metal  features. 


Architectural  Metals  (continued) 
Recommended 
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Not  Recommended 


Repairing  architectural  metal  features 
by  patching,  splicing,  or  otherwise 
reinforcing  the  metal  following 
recognized  preservation  methods. 
Repairs  may  also  include  the  limited 
replacement  in  kind— or  with  a 
compatible  substitute  material — of  those 
extensively  deteriorated  or  missing  parts 
of  features  when  there  are  surviving 
prototypes  such  as  porch  balusters, 
column  capitals  or  bases;  or  porch 
cresting. 

Replacing  in  kind  an  entire  architectural 
metal  feature  that  is  too  deteriorated  to 
repair—if  the  overall  form  and  detailing 
are  still  evident— using  the  physical 
evidence  to  guide  the  new  work. 
Examples  could  include  cast  iron  porch 
steps  or  steel  sash  windows.  If  using  the 
same  kind  of  material  is  not  technically 
or  economically  feasible,  then  a 
compatible  substitute  material  may  be 
considered. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Replacing  an  entire  architectural  metal 
feature  such  as  a  column  or  a  balustrade 
when  repair  of  the  metal  and  limited 
replacement  of  deteriorated  or  missing 
parts  are  appropriate. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  architectural  metal  feature 
or  is  that  physically  or  chemically 
incompatible. 

Removing  an  architectural  metal  feature 
that  is  unrepairable  and  not  replacing  it; 
or  replacing  it  with  a  new  architectural 
metal  feature  that  does  not  convey  the 
same  visual  appearance. 


Design  for  Missing  Historic  Features 

Designing  and  installing  a  new 
architectural  metal  feature  such  as  a 
sheet  metal  cornice  or  cast  iron  capital 
when  the  historic  feature  is  completely 
missing.  It  may  be  an  accurate 
restoration  using  historical,  pictorial, 
and  physical  documentation;  or  be  a  new 
design  that  is  compatible  with  the  size, 
scale,  material,  and  color  of  the  historic 
building. 


Creating  a  false  historic  appearance 
because  the  replaced  architectural  metal 
feature  is  based  on  insufficient 
historical,  pictorial,  and  physical 
documentation. 


Introducing    a 

feature    that 

scale,  material,  and  color. 


new   architectural   metal 
is    incompatible    in    size, 
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Roofs 


The  roof— with  its  shape;  features  such  as  cresting,  dormers, 
cupolas,  and  chimneys;  and  the  size,  color,  and  patterning  of  the 
roofing  material—can  be  extremely  important  in  defining  the 
building's  overall  historic  character.  In  addition  to  the  design  role 
it  plays,  a  weathertight  roof  is  essential  to  the  preservation  of 
the  entire  structure;  thus,  protecting  and  repairing  the  roof  as  a 
"cover"  is  a  critical  aspect  of  every  rehabilitation  project.  For 
specific  guidance  on  roofs  and  roofing  material,  consult 
Preservation  Briefs:  k.  (See  Reading  List  and  Ordering 
Information  on  pg.  58.) 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

roofs— and  their  functional  and 
decorative  features— that  are  important 
in  defining  the  overall  historic  character 
of  the  building.  This  includes  the  roof's 
shape,  such  as  hipped,  gambrel,  and 
mansard;  decorative  features  such  as 
cupolas,  cresting,  chimneys,  and 
weathervanes;  and  roofing  material  such 
as  slate,  wood,  clay  tile,  and  metal,  as 
well  as  its  size,  color,  and  patterning. 


Radically  changing,  damaging,  or 
destroying  roofs  which  are  important  in 
defining  the  overall  historic  character  of 
the  building  so  that,  as  a  result,  the 
character  is  diminished. 

Removing  a  major  portion  of  the  roof  or 
roofing  material  that  is  repairable,  then 
reconstructing  it  with  new  material  in 
order  to  create  a  uniform,  or  "improved" 
appearance. 

Changing  the  configuration  of  a  roof  bv 
adding  new  features  such  as  dormer 
windows,  vents,  or  skylights  so  that  the 
historic  character  is  diminished. 

Stripping  the  roof  of  sound  historic 
material  such  as  slate,  clay  tile,  wood, 
and  architectural  metal. 


Protecting  and  maintaining  a  roof  by 
cleaning  the  gutters  and  downspouts  and 
replacing  deteriorated  flashing.  Roof 
sheathing  should  also  be  checked  for 
proper  venting  to  prevent  moisture 
condensation  and  water  penetration;  and 
to  insure  that  materials  are  free  from 
insect  infestation. 


Applying  paint  or  other  coatings  to 
roofing  material  which  has  been 
historically  uncoated. 

Failing  to  clean  and  maintain  gutters  and 
downspouts  properly  so  that  water  and 
debris  collect  and  cause  damage  to  roof 
fasteners,  sheathing,  and  the  underlying 
structure. 


Providing  adequate  anchorage  for  roofing 
material  to  guard  against  wind  damage 
and  moisture  penetration. 


Allowing  roof  fasteners,  such  as  nails  and 
clips  to  corrode  so  that  roofing  mat- 
is  subject  to  accelerated  deterioration. 


Roof  (continued) 

Recommended 
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Not  Recommended 


Protecting  a  leaking  roof  with  plywood 
and  building  paper  until  it  can  be 
properly  repaired. 


Repairing  a  roof  by  reinforcing  the 
historic  materials  which  comprise  roof 
features.  Repairs  will  also  generally 
include  the  limited  replacement  in  kind-- 
or  with  compatible  substitute  material-- 
of  those  extensively  deteriorated  or 
missing  parts  of  features  when  there  are 
surviving  prototypes  such  as  cupola 
louvers,  dentils,  dormer  roofing;  or 
slates,  tiles,  or  wood  shingles  on  a  main 
roof. 

Replacing  in  kind  an  entire  feature  of 
the  roof  that  is  too  deteriorated  to 
repair—if  the  overall  form  and  detailing 
are  still  evident— using  the  physical 
evidence  to  guide  the  new  work. 
Examples  can  include  a  large  section  of 
roofing,  or  a  dormer  or  chimney.  If 
using  the  same  kind  of  material  is  not 
technically  or  economically  feasible, 
then  a  compatible  substitute  material 
may  be  considered. 


Permitting  a  leaking  roof  to  remain 
unprotected  so  that  accelerated 
deterioration  of  historic  building 
materials— masonry,  wood,  plaster,  paint 
and  structural  members— occurs. 

Replacing  an  entire  roof  feature  such  as 
a  cupola  or  dormer  when  repair  of  the 
historic  materials  and  limited 
replacement  of  deteriorated  or  missing 
parts  are  appropriate. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  roof  or  that  is  physically  or 
chemically  incompatible. 

Removing  a  feature  of  the  roof  that  is 
unrepairable,  such  as  a  chimney  or 
dormer,  and  not  replacing  it;  or  replacing 
it  with  a  new  feature  that  does  not 
convey  the  same  visual  appearance. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  constructing  a  new  feature 
when  the  historic  feature  is  completely 
missing,  such  as  a  chimney  or  cupola.  It 
may  be  an  accurate  restoration  using 
historical,  pictorial  and  physical 
documentation;  or  be  a  new  design  that 
is  compatible  with  the  size,  scale, 
material,  and  color  of  the  historic 
building. 


Creating  a  false  historical  appearance 
because  the  replaced  feature  is  based  on 
insufficient  historical,  pictorial,  and 
physical  documentation. 

Introducing  a  new  roof  feature  that  is 
incompatible  in  size,  scale,  material,  and 
color. 


Roof  (continued) 

Recommended 
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Not  Recommended 


Alterations/ Additions  for  the  New  Use 


Installing  mechanical  and  service 
equipment  on  the  roof  such  as  air 
conditioning,  transformers,  or  solar 
collectors  when  required  for  the  new  use 
so  that  they  are  inconspiuous  from  the 
public  right-of-way  and  do  not  damage  or 
obscure  character-defining  features. 

Designing  additions  to  roofs  such  as 
residential,  office,  or  storage  spaces; 
elevator  housing;  decks  and  terraces;  or 
dormers  or  skylights  when  required  by 
the  new  use  so  that  they  are 
inconspicuous  from  the  public  right-of- 
way  and  do  not  damage  or  obscure 
character-defining  features. 


Installing  mechanical  or  service 
equipment  so  that  it  damages  or  obscures 
character-defining  features;  or  is 
conspicuous  from  the  public  right-of- 
way. 


Radically  changing  a  character-defining 
roof  shape  or  damaging  or  destroying 
character-defining  roofing  material  as  a 
result  of  incompatible  design  or  improper 
installation  techniques. 
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Windows 


A  highly  decorative  window  with  an  unusual  shape,  or  glazing 
pattern,  or  color  is  most  likely  identified  immediately  as  a 
character-defining  feature  of  the  building.  It  is  far  more 
difficult,  however,  to  assess  the  importance  of  repeated  windows 
on  a  facade,  particularly  if  they  are  individually  simple  in  design 
and  material,  such  as  the  large,  multi-paned  sash  of  many 
industrial  buildings.  Because  rehabilitation  projects  frequently 
include  proposals  to  replace  window  sash  or  even  entire  windows 
to  improve  thermal  efficiency  or  to  create  a  new  appearance,  it 
is  essential  that  their  contribution  to  the  overall  historic 
character  of  the  building  be  assessed  together  with  their  physical 
condition  before  specific  repair  or  replacement  work  is 
undertaken.  See  also  Energy  Retrofitting.  Preservation  Briefs:  9 
should  be  consulted  for  specific  guidance  on  wooden  window 
repair.   (See  Reading  List  and  Ordering  Information  on  pg.  58.) 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

windows—and  their  functional  and 
decorative  features— that  are  important 
in  defining  the  overall  historic  character 
of  the  building.  Such  features  can 
include  frames,  sash,  muntins,  glazing, 
sills,  heads,  hoodmolds,  panelled  or 
decorated  jambs  and  moldings,  and 
interior  and  exterior  shutters  and  blinds. 


Removing  or  radically  changing  windows 
which  are  important  in  defining  the 
overall  historic  character  of  the  building 
so  that,  as  a  result,  the  character  is 
diminished. 

Changing  the  number,  location,  size  or 
glazing  pattern  of  windows,  through 
cutting  new  openings,  blocking-in 
windows,  and  installing  replacement  sash 
which  does  not  fit  the  historic  window 
opening. 


Changing  the  historic  appearance  of 
windows  through  the  use  of  inappropriate 
designs,  materials,  finishes,  or  colors 
which  radically  change  the  sash,  depth  of 
reveal,  and  muntin  configuration;  the 
reflectivity  and  color  of  the  glazing;  or 
the  appearance  of  the  frame. 

Obscuring  historic  window  trim  with 
metal  or  other  material. 

Stripping  windows  of  historic  material 
such  as  wood,  iron,  cast  iron,  and  bronze. 


»> 


Protecting  and  maintaining  the  wood  and 
architectural  metal  which  comprise  the 
window  frame,  sash,  muntins,  and 
surrounds  through  appropriate  surface 
treatments  such  as  cleaning,  rust 
removal,  limited  paint  removal,  and 
re-application  of  protective  coating 
systems. 


Failing  to  provide  adequate  protection  of 
materials  on  a  cyclical  basis  so  that 
deterioration  of  the  windows  results. 
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Windows  (continued) 

Recommended 
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Not  Recommended 


Making  windows  weathertight  by  re- 
caulking  and  replacing  or  installing 
weatherstripping.  These  actions  also 
improve  thermal  efficiency. 

Evaluating  the  overall  condition  of 
materials  to  determine  whether  more 
than  protection  and  maintenance  are 
required,  i.e.  if  repairs  to  windows  and 
window  features  will  be  required. 

Repairing  window  frames  and  sash  by 
patching,  splicing,  consolidating  or 
otherwise  reinforcing.  Such  repair  may 
also  include  replacement  in  kind  of  those 
parts  that  are  either  extensively 
deteriorated  or  are  missing  when  there 
are  surviving  prototypes  such  as 
architraves,  hoodmolds,  sash,  sills,  and 
interior  or  exterior  shutters  and  blinds. 


Replacing  in  kind  an  entire  window  that 
is  too  deteriorated  to  repair—if  the 
overall  form  and  detailing  are  still 
evident—using  the  physical  evidence  to 
guide  the  new  work.  If  using  the  same 
kind  of  material  is  not  technically  or 
economically  feasible,  then  a  compatible 
substitute  material  may  be  considered. 


Retrofitting  or  replacing  windows  rather 
than  maintaining  the  sash,  frame,  and 
glazing. 


Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of  historic 
windows. 


Replacing  an  entire  window  when  repair 
of  materials  and  limited  replacement  of 
deteriorated  or  missing  parts  are 
appropriate. 

Failing  to  reuse  serviceable  window 
hardware  such  as  brass  lifts  and  sash 
locks. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  window  or  that  is  physicallv 
or  chemically  incompatible. 

Removing  a  character-defining  window 
that  is  unrepairable  and  blocking  it  in;  or 
replacing  it  with  a  new  window  that  does 
not  convey  the  same  visual  appearance. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  installing  new  windows 
when  the  historic  windows  (frame,  sash 
and  glazing)  are  completely  missing.  The 
replacement  windows  may  be  an 
accurate  restoration  using  historical, 
pictorial,  and  physical  documentation;  or 
be  a  new  design  that  is  compatible  with 
the  window  openings  and  the  historic 
character  of  the  building. 


Creating  a  false  historical  appearance 
because  the  replaced  window  is  based  on 
insufficient  historical,  pictorial,  and 
physical  documentation. 

Introducing      a      new      design      that      is 
incompatible  with  the  historic  chara 
of  the  building. 


Windows  (continued) 

Recommended 
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Not  Recommended 


Alterations/ Additions  for  the  New  Use 

Designing  and  installing  additional 
windows  on  rear  or  other-non  character- 
defining  elevations  if  required  by  the 
new  use.  New  window  openings  may  also 
be  cut  into  exposed  party  walls.  Such 
design  should  be  compatible  with  the 
of  the  building,  but  not 
fenestration  pattern  and 
a       character-defining 


Installing  new  windows,  including  frames, 
sash,  and  muntin  configuration  that  are 
incompatible  with  the  building's  historic 
appearance  or  obscure,  damage,  or 
destroy  character-defining  features. 


overall   design 
duplicate   the 
detailing       of 
elevation. 


Providing  a  setback  in  the  design  of 
dropped  ceilings  when  they  are  required 
for  the  new  use  to  allow  for  the  full 
height  of  the  window  openings. 


Inserting  new  floors  or  furred-down 
ceilings  which  cut  across  the  glazed 
areas  of  windows  so  that  the  exterior 
form  and  appearance  of  the  windows  are 
changed. 


"""^ 
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Entrances 
and  Porches 


Entrances  and  porches  are  quite  often  the  focus  of  historic 
buildings,  particularly  when  they  occur  on  primary  elevations. 
Together  with  their  functional  and  decorative  features  such  as 
doors,  steps,  balustrades,  pilasters,  and  entablatures,  they  can  be 
extremely  important  in  defining  the  overall  historic  character  of 
a  building.  Their  retention,  protection,  and  repair  should  always 
be  carefully  considered  when  planning  rehabilitation  work. 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

entrances— and  their  functional  and 
decorative  features— that  are  important 
in  defining  the  overall  historic  character 
of  the  building  such  as  doors,  fanlights, 
sidelights,  pilasters,  entablatures, 
columns,  balustrades,  and  stairs. 


Removing  or  radically  changing 
entrances  and  porches  which  are 
important  in  defining  the  overall  historic 
character  of  the  building  so  that,  as  a 
result,  the  character  is  diminished. 

Stripping  entrances  and  porches  of 
historic  material  such  as  wood,  iron,  cast 
iron,  terra  cotta,  tile  and  brick. 

Removing  an  entrance  or  porch  because 
the  building  has  been  re-oriented  to 
accommodate  a  new  use. 

Cutting  new  entrances  on  a  pnmarv 
elevation. 


Protecting  and  maintaining  the  masonry, 
wood,  and  architectural  metal  that 
comprise  entrances  and  porches  through 
appropriate  surface  treatments  such  as 
cleaning,  rust  removal,  limited  paint 
removal,  and  re-application  of  protective 
coating  systems. 

Evaluating  the  overall  condition  of 
materials  to  determine  whether  more 
than  protection  and  maintenance  are 
required,  that  is,  if  repairs  to  entrance 
and  porch  features  will  be  necessary. 


Altering  utilitarian  or  service  entrances 
so  they  appear  to  be  formal  entrances  by 
adding  panelled  doors,  fanlights,  and 
sidelights. 

Failing  to  provide  adequate  protection  to 
materials    on    a    cyclical    basis    so    that 
deterioration   of   entrances   and    por 
results. 


Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of  historic 
entrances  and  porches. 


Entrances  and  Porches  (continued) 
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Recommended 


Not  Recommended 


Repairing  entrances  and  porches  by 
reinforcing  the  historic  materials. 
Repair  will  also  generally  include  the 
limited  replacement  in  kind — or  with 
compatible  substitute  material— of  those 
extensively  deteriorated  or  missing  parts 
of  repeated  features  where  there  are 
surviving  prototypes  such  as  balustrades, 
cornices,  entablatures,  columns, 

sidelights,  and  stairs. 

Replacing  in  kind  an  entire  entrance  or 
porch  that  is  too  deteriorated  to  repair-- 
if  the  form  and  detailing  are  still 
evident— using  the  physical  evidence  to 
guide  the  new  work.  If  using  the  same 
kind  of  material  is  not  technically  or 
economically  feasible,  then  a  compatible 
substitute  material  may  be  considered. 


Replacing  an  entire  entrance  or  porch 
when  the  repair  of  materials  and  limited 
replacement  of  parts  are  appropriate. 

Using  a  substitute  material  for  the 
replacement  parts  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  entrance  and  porch  or  that  is 
physically  or  chemically  incompatible. 


Removing  an  entrance  or  porch  that  is 
unrepairable  and  not  replacing  it;  or 
replacing  it  with  a  new  entrance  or  porch 
that  does  not  convey  the  same  visual 
appearance. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  constructing  a  new 
entrance  or  porch  if  the  historic 
entrance  or  porch  is  completely 
missing.  It  may  be  a  restoration  based 
on  historical,  pictorial,  and  physical 
documentation;  or  be  a  new  design  that 
is  compatible  with  the  historic  character 
of  the  building. 


Creating  a  false  historical  appearance 
because  the  replaced  entrance  or  porch 
is  based  on  insufficient  historical, 
pictorial,  and  physical  documentation. 

Introducing  a  new  entrance  or  porch  that 
is  incompatible  in  size,  scale,  material, 
and  color. 


Alterations/ Additions  for  the  New  Use 


Designing  enclosures  for  historic  porches 
when  required  by  the  new  use  in-  a 
manner  that  preserves  the  historic 
character  of  the  building.  This  can 
include  using  large  sheets  of  glass  and 
recessing  the  enclosure  wall  behind 
existing  scrollwork,  posts,  and 
balustrades. 


Enclosing  porches  in  a  manner  that 
results  in  a  diminution  or  loss  of  historic 
character  such  as  using  solid  materials 
such  as  wood,  stucco,  or  masonry. 


Entrances  and  Porches  (continued) 
Recommended 
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Not  Recommended 


Designing  and  installing  additional 
entrances  or  porches  when  required  for 
the  new  use  in  a  manner  that  preserves 
the  historic  character  of  the  building, 
i.e.,  limiting  such  alteration  to  non- 
character-defining  elevations. 


Installing  secondary  service  entrances 
and  porches  that  are  incompatible  in  size 
and  scale  with  the  historic  building  or 
obscure,  damage,  or  destroy  character- 
defining  features. 


31 


Storefronts 


Storefronts  are  quite  often  the  focus  of  historic  commerciai 
buildings  and  can  thus  be  extremely  important  in  defining  the 
overall  historic  character.  Because  storefronts  also  play  a  crucial 
role  in  a  store's  advertising  and  merchandising  strategy  to  draw 
customers  and  increase  business,  they  are  often  altered  to  meet 
the  needs  of  a  new  business.  Particular  care  is  required  in 
planning  and  accomplishing  work  on  storefronts  so  that  the 
building's  historic  character  is  preserved  in  the  process  of 
rehabilitation.  For  specific  guidance  on  the  subject  Preservation 
Briefs:  1 1  should  be  consulted.  (See  Reading  List  and  Ordering 
Information  on  pg.  58.) 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

storefronts— and  their  functional  and 
decorative  features—that  are  important 
in  defining  the  overall  historic  character 
of  the  building  such  as  display  windows, 
signs,  doors,  transoms,  kick  plates, 
corner  posts,  and  entablatures. 


Removing  or  radically  changing 
storefronts— and  their  features— which 
are  important  in  defining  the  overall 
historic  character  of  the  building  so  that, 
as  a  result,  the  character  is  diminished. 

Changing  the  storefront  so  that  it 
appears  residential  rather  than 
commercial  in  character. 


Removing  historic  material  from  the 
storefront  to  create  a  recessed  arcade. 

Introducing  coach  lanterns,  mansard 
overhangings,  wood  shakes,  nonoperable 
shutters,  and  small-paned  windows  if 
they  cannot  be  documented  historically. 

Changing  the  location  of  a  storefront's 
main  entrance. 


Protecting  and  maintaining  masonry, 
wood,  and  architectural  metals  which 
comprise  storefronts  through  appropriate 
treatments  such  as  cleaning,  rust 
removal,  limited  paint  removal,  and 
reapplication  of  protective  coating 
systems. 


Failing  to  provide  adequate  protection  to 
materials  on  a  cyclical  basis  so  that 
deterioration  of  storefront  features 
results. 


Protecting  storefronts  against  arson  and 
vandalism  before  work  begins  by 
boarding  up  windows  and  installing  alarm 
systems  that  are  keyed  into  local 
protection  agencies. 


Permitting  entry  into  the  building 
through  unsecured  or  broken  windows  and 
doors  so  that  interior  features  and 
finishes  are  damaged  through  exposure  to 
weather  or  through  vandalism. 

Stripping  storefronts  of  historic  material 
such  as  wood,  cast  iron,  terra  cotta, 
carrara  glass,  and  brick. 


Storefronts  (continued) 

Recommended 
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Not  Recommended 


Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of  the  historic 
storefront. 


Evaluating  the  overall  condition  of 
storefront  materials  to  determine 
whether  more  than  protection  and 
maintenance  are  required,  that  is,  if 
repairs  to  features  will  be  necessary. 

Repairing  storefronts  by  reinforcing  the 
historic  materials.  Repairs  will  also 
generally  include  the  limited 
replacement  in  kind— or  with  compatible 
substitute  material— of  those  extensively 
deteriorated  or  missing  parts  of 
storefronts  where  there  are  surviving 
prototypes  such  as  transoms,  kick  plates, 
pilasters,  or  signs. 

Replacing  in  kind  an  entire  storefront 
that  is  too  deteriorated  to  repair— if  the 
overall  form  and  detailing  are  still 
evident— using  the  physical  evidence  to 
guide  the  new  work.  If  using  the  same 
material  is  not  technically  or 
economically  feasible,  then  compatible 
substitute  materials  may  be  considered. 

The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Replacing  an  entire  storefront  when 
repair  of  materials  and  limited 
replacement  of  its  parts  are  appropriate. 

Using  substitute  material  for  the 
replacement  parts  that  does  not  convey 
the  same  visual  appearance  as  the 
surviving  parts  of  the  storefront  or  that 
is  physically  or  chemically  incompatible. 

Removing  a  storefront  that  is 
unrepairable  and  not  replacing  it;  or 
replacing  it  with  a  new  storefront  that 
does  not  convey  the  same  visual 
appearance. 


Design  for  Missing  Historic  Features 

Designing  and  constructing  a  new 
storefront  when  the  historic  storefront  is 
completely  missing.  It  may  be  an 
accurate  restoration  using  historical, 
pictorial,  and  physical  documentation;  or 
be  a  new  design  that  is  compatible  with 
the  size,  scale,  material,  and  color  of  the 
historic  building.  Such  new  design  should 
generally  be  flush  with  the  facade;  and 
the  treatment  of  secondary  design 
elements,  such  as  awnings  or  signs,  kept 
as  simple  as  possible.  For  example,  new 
signs  should  fit  flush  with  the  existing 
features  of  the  facade,  such  as  the  fascia 
board  or  cornice. 


Creating  a  false  historical  appearance 
because  the  replaced  storefront  is  based 
on  insufficient  historical,  pictorial,  and 
physical  documentation. 

Introducing  a  new  design  that  is 
incompatible  in  size,  scale,  material,  and 
color. 

Using  new  illuminated  sir 

inappropriately    scaled    signs    and    lo, 
signs    that    project    over     the    side^ 
unless  they  were  a  characteristic  feature 
of  the  historic  building;  or  other  typr 
signs   that   obscure,   damage,   or   destrm 
remaining  character-defining  features  of 
the  historic  building. 
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BUILDING  INTERIOR 
Structural  System 


If  features  of  the  structural  system  are  exposed  such 
as  loadbearing  brick  walls,  cast  iron  columns,  roof 
trusses,  posts  and  beams,  vigas,  or  stone  foundation 
walls,  they  may  be  important  in  defining  the  building's 
overall  historic  character.  Unexposed  structural 
features  that  are  not  character-defining  or  an  entire 
structural  system  may  nonetheless  be  significant  in  the 
history  of  building  technology;  therefore,  the 
structural  system  should  always  be  examined  and 
evaluated  early  in  the  project  planning  stage  to 
determine  both  its  physical  condition  and  its 
importance  to  the  building's  historic  character  or 
historical  significance.  See  also  Health  and  Safety 
Code  Requirements. 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

structural  systems— and  individual 
features  of  systems—that  are  important 
in  defining  the  overall  historic  character 
of  the  building,  such  as  post  and  beam 
systems,  trusses,  summer  beams,  vigas, 
cast  iron  columns,  above-grade  stone 
foundation  walls,  or  loadbearing  brick  or 
stone  walls. 


Removing,  covering,  or  radically 
changing  features  of  structural  systems 
which  are  important  in  defining  the 
overall  historic  character  of  the  building 
so  that,  as  a  result,  the  character  is 
diminished. 

Putting  a  new  use  into  the  building  which 
could  overload  the  existing  structural 
system;  or  installing  equipment  or 
mechanical  systems  which  could  damage 
the  structure. 


Demolishing  a  loadbearing  masonry  wall 
that  could  be  augmented  and  retained 
and  replacing  it  with  a  new  wall  (i.e., 
brick  or  stone),  using  the  historic 
masonry  only  as  an  exterior  veneer. 

Leaving  known  structural  problems 
untreated  such  as  deflection  of  beams, 
cracking  and  bowing  of  walls,  or  racking 
of  structural  members. 

Utilizing  treatments  or  products  that 
accelerate  the  deterioration  of 
structural  material  such  as  introducing 
urea-formaldehyde  foam  insulation  into 
frame  walls. 


Structural  System  (continued) 
Recommended 
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Not  Recommended 


Protecting        and        maintaining        the 

structural  system  by  cleaning  the  roof 
gutters  and  downspouts;  replacing  roof 
flashing;  keeping  masonry,  wood,  and 
architectural  metals  in  a  sound 
condition;  and  assuring  that  structural 
members  are  free  from  insect 
infestation. 

Examining  and  evaluating  the  physical 
condition  of  the  structural  system  and  its 
individual  features  using  non-destructive 
techniques  such  as  X-ray  photography. 

Repairing  the  structural  system  by 
augmenting  or  upgrading  individual  parts 
or  features.  For  example,  weakened 
structural  members  such  as  floor  framing 
can  be  spliced,  braced,  or  otherwise 
supplemented  and  reinforced. 


Replacing  in  kind— or  with  substitute 
material—those  portions  or  features  of 
the  structural  system  that  are  either 
extensively  deteriorated  or  are  missing 
when  there  are  surviving  prototypes  such 
as  cast  iron  columns,  roof  rafters  or 
trusses,  or  sections  of  loadbearing 
walls.  Substitute  material  should  convey 
the  same  form,  design,  and  overall  visual 
appearance  as  the  historic  feature;  and, 
at  a  minimum,  be  equal  to  its 
loadbearing  capabilities. 


Failing  to  provide  proper  building 
maintenance  on  a  cyclical  basis  so  that 
deterioration  of  the  structural  system 
results. 


Utilizing  destructive  probing  techniques 
that  will  damage  or  destroy  structural 
material. 


Upgrading  the  building  structurally  in  a 
manner  that  diminishes  the  historic 
character  of  the  exterior,  such  as 
installing  strapping  channels  or  removing 
a  decorative  cornice;  or  damages  interior 
features  or  spaces. 

Replacing  a  structural  member  or  other 
feature  of  the  structural  system  when  it 
could  be  augmented  and  retained. 

Installing  a  replacement  feature  that 
does  not  convey  the  same  visual 
appearance,  e.g.,  replacing  an  exposed 
wood  summer  beam  with  a  steel  beam. 

Using  substitute  material   that   does  not 
equal  the  loadbearing  capabilities  of  the 
historic      material     and     design     or 
otherwise       physically       or       chemicallv 
incompatible. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  partu  ul.irlv 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Alterations/ Additions  for  the  New  Use 

Limiting  any  new  excavations  adjacent 
to  historic  foundations  to  avoid 
undermining  the  structural  stability  of 
the  building  or  adjacent  historic 
buildings. 


Carrying    out    excavations    or    regrading 
adjacent  to  or  within  a  historic  building 
which  could  cause  the  historic  found. H 
to  settle,  shift,  or   fail;  or  could  ha . 
similar      effect      on     adjacent      his- 
buildings. 


Structural  System  (continued) 
Recommended 
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Not  Recommended 


Correcting  structural  deficiencies  in 
preparation  for  the  new  use  in  a  manner 
that  preserves  the  structural  system  and 
individual  character-defining  features. 


Designing  and  installing  new  mechanical 
or  electrical  systems  when  required  for 
the  new  use  which  minimize  the  number 
of  cutouts  or  holes  in  structural 
members. 

Adding  a  new  floor  when  required  for  the 
new  use  if  such  an  alteration  does  not 
damage  or  destroy  the  structural  system 
or  obscure,  damage,  or  destroy 
character-defining  spaces,  features,  or 
finishes. 


Creating  an  atrium  or  a  light  well  to 
provide  natural  light  when  reqjired  for 
the  new  use  in  a  manner  that  assures  the 
preservation  of  the  structural  system  as 
well  as  character-defining  interior 
spaces,  features,  and  finishes. 


Radically  changing  interior  spaces  or 
damaging  or  destroying  features  or 
finishes  that  are  character-defining 
while  trying  to  correct  structural 
deficiencies  in  preparation  for  the  new 
use. 

Installing  new  mechanical  and  electrical 
systems  or  equipment  in  a  manner  which 
results  in  numerous  cuts,  splices,  or 
alterations  to  the  structural  members. 


Inserting  a  new  floor  when  such  a  radical 
change  damages  a  structural  system  or 
obscures  or  destroys  interior  spaces, 
features,  or  finishes. 

Inserting  new  floors  or  furred-down 
ceilings  which  cut  across  the  glazed 
areas  of  windows  so  that  the  exterior 
form  and  appearance  of  the  windows  are 
radically  changed. 

Damaging  the  structural  system  or 
individual  features;  or  radically 
changing,  damaging,  or  destroying 
character-defining  interior  spaces, 
features,  or  finishes  in  order  to  create  an 
atrium  or  a  light  well. 
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Interior;  Spaces,  Features,  and 
Finishes 


An  interior  floor  plan,  the  arrangement  of 
spaces,  and  built-in  features  and  applied 
finishes  may  be  individually  or  collectively 
important  in  defining  the  historic  character  of 
the  building.  Thus,  their  identification, 
retention,  protection,  and  repair  should  be 
given  prime  consideration  in  every  rehabili- 
tation project  and  caution  exercised  in 
pursuing  any  plan  that  would  radically  change 
character-defining  spaces  or  obscure,  damage 
or  destroy  interior  features  or  finishes. 


Recommended 


Not  Recommended 


Interior  Spaces 

Identifying,  retaining,  and  preserving  a 

floor  plan  or  interior  spaces  that  are 
important  in  defining  the  overall  historic 
character  of  the  building.  This  includes 
the  size,  configuration,  proportion,  and 
relationship  of  rooms  and  corridors;  the 
relationship  of  features  to  spaces;  and 
the  spaces  themselves  such  as  lobbies, 
reception  halls,  entrance  halls,  double 
parlors,  theaters,  auditoriums,  and 
important  industrial  or  commercial  use 
spaces. 


Radically  changing  a  floor  plan  or 
interior  spaces—including  individual 
rooms—which  are  important  in  defining 
the  overall  historic  character  of  the 
building  so  that,  as  a  result,  the 
character  is  diminished. 

Altering   the    floor    plan   by    demolishing 
principal  walls  and  partitions  to  cre.r 
new  appearance. 

Altering  or  destroying  interior  sp l   I 
inserting   floors,  cutting   through    floors. 
lowering  ceilings,  or  adding  or  removing 
walls. 


Relocating  an  interior  feature  surh 
staircase  so  that  the  historic  relationship 
between  features  and  spaces  is  altered. 
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Recommended 


Not  Recommended 


Interior  Features  and  Finishes 

Identifying,     retaining,    and    preserving 

interior  features  and  finishes  that  are 
important  in  defining  the  overall  historic 
character  of  the  building,  including 
columns,  cornices,  baseboards,  fireplaces 
and  mantels,  paneling,  light  fixtures, 
hardware,  and  flooring;  and  wallpaper, 
plaster,  paint,  and  finishes  such  as 
stenciling,  marbling,  and  graining;  and 
other  decorative  materials  that  accent 
interior  features  and  provide  color, 
texture,  and  patterning  to  walls,  floors, 
and  ceilings. 


Removing  or  radically  changing  features 
and  finishes  which  are  important  in 
defining  the  overall  historic  character  of 
the  building  so  that,  as  a  result,  the 
character  is  diminished. 

Installing  new  decorative  material  that 
obscures  or  damages  character-defining 
interior  features  or  finishes. 

Removing  paint,  plaster,  or  other 
finishes  from  historically  finished 
surfaces  to  create  a  new  appearance 
(e.g.,  removing  plaster  to  expose 
masonry  surfaces  such  as  brick  walls  or  a 
chimney  piece). 

Applying  paint,  plaster,  or  other  finishes 
to  surfaces  that  have  been  historically 
unfinished  to  create  a  new  appearance. 

Stripping  historically  painted  wood 
surfaces  to  bare  wood,  then  applying 
clear  finishes  or  stains  to  create  a 
"natural  look." 

Stripping  paint  to  bare  wood  rather  than 
repairing  or  reapplying  grained  or 
marbled  finishes  to  features  such  as 
doors  and  paneling. 

Radically  changing  the  type  of  finish  or 
its  color,  such  as  painting  a  previously 
varnished  wood  feature. 


Protecting  and  maintaining  masonry, 
wood,  and  architectural  metals  which 
comprise  interior  features  through 
appropriate  surface  treatments  such  as 
cleaning,  rust  removal,  limited  paint 
removal,  and  reapplication  of  protective 
coatings  systems. 


Failing  to  provide  adequate  protection  to 
materials  on  a  cyclical  basis  so  that 
deterioration  of  interior  features  results. 


Interior  Features  and  Finishes  (continued) 
Recommended 
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Not  Recommended 


Protecting  interior  features  and  finishes 
against  arson  and  vandalism  before 
project  work  begins,  erecting  protective 
fencing,  boarding-up  windows,  and 
installing  fire  alarm  systems  that  are 
keyed  to  local  protection  agencies. 


Protecting  interior  features  such  as  a 
staircase,  mantel,  or  decorative  finishes 
and  wall  coverings  against  damage  during 
project  work  by  covering  them  with 
heavy  canvas  or  plastic  sheets. 

Installing  protective  coverings  in  areas 
of  heavy  pedestrian  traffic  to  protect 
historic  features  such  as  wall  coverings, 
parquet  flooring  and  panelling. 

Removing  damaged  or  deteriorated 
paints  and  finishes  to  the  next  sound 
layer  using  the  gentlest  method  possible, 
then  repainting  or  refinishing  using 
compatible  paint  or  other  coating 
systems. 


Repainting      with      colors      that 
appropriate  to  the  historic  building. 


are 


Limiting  abrasive  cleaning  methods  to 
certain  industrial  or  warehouse  buildings 
where  the  interior  masonry  or  plaster 
features  do  not  have  distinguishing 
design,  detailing,  tooling,  or  finishes;  and 
where  wood  features  are  not  finished, 
molded,  beaded,  or  worked  by  hand. 
Abrasive  cleaning  should  only  be 
considered  after  other,  gentler  methods 
have  been  proven  ineffective. 

Evaluating  the  overall  condition  of 
materials  to  determine  whether  more 
than  protection  and  maintenance  are 
required,  that  is,  if  repairs  to  interior 
features  and  finishes  will  be  necessary. 


Permitting  entry  into  historic  buildings 
through  unsecured  or  broken  windows  and 
doors  so  that  interior  features  and 
finishes  are  damaged  by  exposure  to 
weather  or  through  vandalism. 

Stripping  interiors  of  features  such  as 
woodwork,  doors,  windows,  light  fixtures. 
copper  piping,  radiators;  or  of  decorative 
materials. 

Failing  to  provide  proper  protection  of 
interior  features  and  finishes  during  work 
so  that  they  are  gouged,  scratched, 
dented,  or  otherwise  damaged. 


Failing  to  take  new  use  patterns  into 
consideration  so  that  interior  features 
and  finishes  are  damaged. 


Using  destructive  methods  such 
propane  or  butane  torches  or 
sandblasting  to  remove  paint  or  other 
coatings.  These  methods  can  irreversibly 
damage  the  historic  materials  that 
comprise  interior  features. 

Using      new      paint      colors     that      are 
inappropriate  to  the  historic  building. 

Changing     the    texture    and    patina    o( 
character-defining       features       thr 
sandblasting    or    use    of    other    al 
methods   to   remove   paint,   disrol.  • 
or   plaster.      This   includes  both  exr> 
wood  (including  structural  memo*- 1 
masonry. 


Failing  to  undertake  adequate  rrv 
to    assure    the    preservation    of    Intel 
features  and  finishes. 


Interior  Features  and  Finishes  (continued) 
Recommended 
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Not  Recommended 


Repairing  interior  features  and  finishes 
by  reinforcing  the  historic  materials. 
Repair  will  also  generally  include  the 
limited  replacement  in  kind—or  with 
compatible  substitute  material— of  those 
extensively  deteriorated  or  missing  parts 
of  repeated  features  when  there  are 
surviving  prototypes  such  as  stairs, 
balustrades,  wood  panelling,  columns;  or 
decorative  wall  coverings  or  ornamental 
tin  or  plaster  ceilings. 


Replacing  an  entire  interior  feature  such 
as  a  staircase,  panelled  wall,  parquet 
floor,  or  cornice;  or  finish  such  as  a 
decorative  wall  covering  or  ceiling  when 
repair  of  materials  and  limited 
replacement  of  such  parts  are 
appropriate. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  or  portions  of  the  interior  feature 
or  finish  or  that  is  physically  or 
chemically  incompatible. 

Removing  a  character-defining  feature 
or  finish  that  is  unrepairable  and  not 
replacing  it;  or  replacing  it  with  a  new 
feature  or  finish  that  does  not  convey 
the  same  visual  appearance. 


Replacing  in  kind  an  entire  interior 
feature  or  finish  that  is  too  deteriorated 
to  repair— if  the  overall  form  and 
detailing  are  still  evident— using  the 
physical  evidence  to  guide  the  new  work. 
Examples  could  include  wainscoting,  a 
tin  ceiling,  or  interior  stairs.  If  using  the 
same  kind  of  material  is  not  technically 
or  economically  feasible,  then  a 
compatible  substitute  material  may  be 
considered. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 


Designing  and  installing  a  new  interior 
feature  or  finish  if  the  historic  feature 
or  finish  is  completely  missing.  This 
could  include  missing  partitions,  stairs, 
elevators,  lighting  fixtures,  and  wall 
coverings;  or  even  entire  rooms  if  all 
historic  spaces,  features,  and  finishes  are 
missing  or  have  been  destroyed  by 
inappropriate  "renovations."  The  design 
may  be  a  restoration  based  on  historical, 
pictorial,  and  physical  documentation;  or 
be  a  new  design  that  is  compatible  with 
the  historic  character  of  the  building, 
district,  or  neighborhood. 


Creating  a  false  historical  appearance 
because  the  replaced  feature  is  based  on 
insufficient  physical,  historical,  and 
pictorial  documentation  or  on 
information  derived  from  another 
building. 

Introducing  a  new  interior  feature  or 
finish  that  is  incompatible  with  the 
scale,  design,  materials,  color,  and 
texture  of  the  surviving  interior  features 
and  finishes. 


Interior  Features  and  Finishes  (continued) 
Recommended 


10 


Not  Recommended 


Alterations/ Additions  for  the  New  Use 

Accommodating  service  functions  such 
as  bathrooms,  mechanical  equipment, 
and  office  machines  required  by  the 
building's  new  use  in  secondary  spaces 
such  as  first  floor  service  areas  or  on 
upper  floors. 

Reusing  decorative  material  or  features 
that  have  had  to  be  removed  during  the 
rehabilitation  work  including  wall  and 
baseboard  trim,  door  moulding,  panelled 
doors,  and  simple  wainscoting;  and 
relocating  such  material  or  features  in 
areas  appropriate  to  their  historic 
placement. 

Installing  permanent  partitions  in 
secondary  spaces;  removable  partitions 
that  do  not  destroy  the  sense  of  space 
should  be  installed  when  the  new  use 
requires  the  subdivision  of  character- 
defining  interior  spaces. 

Enclosing  an  interior  stairway  where 
required  by  code  so  that  its  character  is 
retained.  In  many  cases,  glazed  fire- 
rated  walls  may  be  used. 

Placing  new  code-required  stairways  or 
elevators  in  secondary  and  service  areas 
of  the  historic  building. 


Creating  an  atrium  or  a  light  well  to 
provide  natural  light  when  required  for 
the  new  use  in  a  manner  that  preserves 
character-defining  interior  spaces, 
features,  and  finishes  as  well  as  the 
structural  system. 

Adding  a  new  floor  if  required  for  the 
new  use  in  a  manner  that  preserves 
character-defining  structural  features, 
and  interior  spaces,  features,  and 
finishes. 


Dividing  rooms,  lowering  ceilings,  and 
damaging  or  obscuring  character- 
defining  features  such  as  fireplaces, 
niches,  stairways  or  alcoves,  so  that  a 
new  use  can  be  accommodated  in  the 
building. 

Discarding  historic  material  when  it  can 
be  reused  within  the  rehabilitation 
project  or  relocating  it  in  historically 
inappropriate  areas. 


Installing  permanent  partitions  that 
damage  or  obscure  character-defining 
spaces,  features,  or  finishes. 


Enclosing  an  interior  stairway  with  fire- 
rated  construction  so  that  the  stairwell 
space  or  any  character-defining  features 
are  destroyed. 

Radically  changing,  damaging,  or 
destroying  character-defining  spaces, 
features,  or  finishes  when  adding  new 
code-required  stairways  and  elevators. 

Destroying  character-defining  interior 
spaces,  features,  or  finishes;  or  damaging 
the  structural  system  in  order  to  create 
an  atrium  or  light  well. 


Inserting  a  new  floor  within  a  building 
that  alters  or  destroys  the  fenestration; 
radically  changes  a  character-oVf  ming 
interior  space;  or  obscures,  damages,  or 
destroys  decorative  detailing. 


<n 


Mechanical    Systems; 

Heating,  Air  Conditioning, 
Electrial,  and  Plumbing 


The  visible  features  of  historic  heating,  lighting,  air 
conditioning  and  plumbing  systems  may  sometimes 
help  define  the  overall  historic  character  of  the 
building  and  should  thus  be  retained  and  repaired, 
whenever  possible.  The  systems  themselves  (the 
compressors,  boilers,  generators  and  their  ductwork, 
wiring  and  pipes)  will  generally  either  need  to  be 
upgraded,  augmented,  or  entirely  replaced  in  order  to 
accommodate  the  new  use  and  to  meet  code  require- 
ments. Less  frequently,  individual  portions  of  a 
system  or  an  entire  system  are  significant  in  the 
history  of  building  technology;  therefore,  the 
identification  of  character-defining  features  or 
historically  significant  systems  should  take  place 
together  with  an  evaluation  of  their  physical  condition 
early  in  project  planning. 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

visible  features  of  early  mechanical 
systems  that  are  important  in  defining 
the  overall  historic  character  of  the 
building,  such  as  radiators,  vents,  fans, 
grilles,  plumbing  fixtures,  switchplates, 
and  lights. 


Removing  or  radically  changing  features 
of  mechanical  systems  that  are 
important  in  defining  the  overall  historic 
character  of  the  building  so  that,  as  a 
result,  the  character  is  diminished. 


Protecting  and  maintaining  mechanical, 
plumbing,  and  electrical  systems  and 
their  features  through  cyclical  cleaning 
and  other  appropriate  measures. 


Failing  to  provide  adequate  protection  of 
materials  on  a  cyclical  basis  so  that 
deterioration  of  mechanical  systems  and 
their  visible  features  results. 


Preventing  accelerated  deterioration  of 
mechanical  systems  by  providing 
adequate  ventilation  of  attics, 
crawlspaces,  and  cellars  so  that  moisture 
problems  are  avoided. 


Enclosing  mechanical  systems  in  areas 
that  are  not  adequately  ventilated  so 
that  deterioration  of  the  systems  results. 


Repairing  mechanical  systems  by 
augmenting  or  upgrading  system  parts, 
such  as  installing  new  pipes  and  ducts; 
rewiring;  or  adding  new  compressors  or 
boilers. 


Replacing  a  mechanical  system  or  its 
functional  parts  when  it  could  be 
upgraded  and  retained. 


Mechanical  Systems  (continued) 
Recommended 


k2 


Not  Recommended 


Replacing  in  kind—or  with  compatible 
substitute  material—those  visible 
features  of  mechanical  systems  that  are 
either  extensively  deteriorated  or  are 
missing  when  there  are  surviving 
prototypes  such  as  ceiling  fans, 
switchplates,  radiators,  grilles,  or 
plumbing  fixtures. 


Installing  a  replacement  feature  that 
does  not  convey  the  same  visual 
appearance. 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Alterations/ Additions  for  the  New  Use 

Installing  a  completely  new  mechanical 
system  if  required  for  the  new  use  so 
that  it  causes  the  least  alteration 
possible  to  the  building's  floor  plan,  the 
exterior  elevations,  and  the  least  damage 
to  historic  building  material. 

Installing  the  vertical  runs  of  ducts, 
pipes,  and  cables  in  closets,  service 
rooms,  and  wall  cavities. 


Installing  air  conditioning  units  if 
required  by  the  new  use  in  such  a  manner 
that  the  historic  materials  and  features 
are  not  damaged  or  obscured. 

Installing  heating/air  conditioning  units 
in  the  window  frames  in  such  a  manner 
that  the  sash  and  frames  are  protected. 
Window  installations  should  be 
considered  only  when  all  other  viable 
heating/cooling  systems  would  result  in 
significant  damage  to  historic  materials. 


Installing  a  new  mechanical  system  so 
that  character-defining  structural  or 
interior  features  are  radically  changed, 
damaged,  or  destroyed. 


Installing  vertical  runs  of  ducts,  pipes, 
and  cables  in  places  where  they  will 
obscure  character-defining  features. 

Concealing  mechanical  equipment  in 
walls  or  ceilings  in  a  manner  that 
requires  the  removal  of  historic  building 
material. 

Installing  "dropped"  acoustical  ceilings  to 
hide  mechanical  equipment  when  this 
destroys  the  proportions  of  character- 
defining  interior  spaces. 


Cutting      through 
masonry    walls    in 
conditioning  units. 


features 
order    to 


such 
install 


as 

air 


Radically  changing  the  appearance  of  the 
historic  building  or  damaging  or 
destroying  windows  by  installing 
heating/air  conditioning  units  in  historic 
window  frames. 


43 


BUILDING  SITE 


The  relationship  between  a  historic  building  or  buildings 
and  landscape  features  within  a  property's  boundaries— or 
the  building  site— helps  to  define  the  historic  character 
and  should  be  considered  an  integral  part  of  overall 
planning  for  rehabilitation  project  work. 


Recommended 


Not  Recommended 


Identifying,     retaining,    and    preserving 

buildings  and  their  features  as  well  as 
features  of  the  site  that  are  important  in 
defining  its  overall  historic  character. 
Site  features  can  include  driveways, 
walkways,  lighting,  fencing,  signs, 
benches,  fountains,  wells,  terraces,  canal 
systems,  plants  and  trees,  berms,  and 
drainage  or  irrigation  ditches;  and 
archeological  features  that  are 
important  in  defining  the  history  of  the 
site. 


Removing  or  radically  changing  buildings 
and  their  features  or  site  features  which 
are  important  in  defining  the  overall 
historic  character  of  the  building  site  so 
that,  as  a  result,  the  character  is 
diminished. 


Retaining  the  historic  relationship 
between  buildings,  landscape  features, 
and  open  space. 


Protecting  and  maintaining  buildings  and 
the  site  by  providing  proper  drainage  to 
assure  that  water  does  not  erode 
foundation  walls;  drain  toward  the 
building;  nor  erode  the  historic 
landscape. 


Removing  or  relocating  historic  buildings 
or  landscape  features,  thus  destroying 
the  historic  relationship  between 
buildings,  landscape  features,  and  open 
space. 

Removing  or  relocating  historic  buildings 
on  a  site  or  in  a  complex  of  related 
historic  structures— such  as  a  mill 
complex  or  farm— thus  diminishing  the 
historic  character  of  the  site  or  complex. 

Moving  buildings  onto  the  site,  thus 
creating  a  false  historical  appearance. 

Lowering  the  grade  level  adjacent  to  a 
building  to  permit  development  of  a 
formerly  below-grade  area  such  as  a 
basement  in  a  manner  that  would 
drastically  change  the  historic 
relationship  of  the  building  to  its  site. 

Failing  to  maintain  site  drainage  so  that 
buildings  and  site  features  are  damaged 
or  destroyed;  or,  alternatively,  changing 
the  site  grading  so  that  water  no  longer 
drains  properly. 


BUILDING  SITE  (continued) 
Recommended 


V* 


Not  Recommended 


Minimizing  disturbance  of  terrain  around 
buildings  or  elsewhere  on  the  site,  thus 
reducing  the  possibility  of  destroying 
unknown  archeological  materials. 

Surveying  areas  where  major  terrain 
alteration  is  likely  to  impact  important 
archeological  sites. 


Protecting,  e.g.  preserving  in  place 
known  archeological  material  whenever 
possible. 


Planning  and  carrying  out  any  necessary 
investigation  using  professional  archeo- 
logists  and  modern  archeological 
methods  when  preservation  in  place  is 
not  feasible. 


Introducing  heavy  machinery  or 
equipment  into  areas  where  their 
presence  may  disturb  archeological 
materials. 

Failing  to  survey  the  building  site  prior 
to  the  beginning  of  rehabilitation  project 
work  so  that,  as  a  result,  important 
archeological  material  is  destroyed. 

Leaving  known  archeological  material 
unprotected  and  subject  to  vandalism, 
looting,  and  destruction  bv  natural 
elements  such  as  erosion. 

Permitting  unqualified  project  personnel 
to  perform  data  recovery  so  that 
improper  methodology  results  in  the  loss 
of  important  archeological  material. 


Protecting  the  building  and  other 
features  of  the  site  against  arson  and 
vandalism  before  rehabilitation  work 
begins,  i.e.,  erecting  protective  fencing 
and  installing  alarm  systems  that  are 
keyed  into  local  protection  agencies. 


Providing  continued  protection  of 
masonry,  wood,  and  architectural  metals 
which  comprise  building  and  site  features 
through  appropriate  surface  treatments 
such  as  cleaning,  rust  removal,  limited 
paint  removal,  and  re-application  of 
protective  coating  systems;  and 
continued  protection  and  maintenance  of 
landscape  features,  including  plant 
material. 

Evaluating  the  overall  condition  of 
materials  to  determine  whether  more 
than  protection  and  maintenance  are 
required,  that  is,  if  repairs  to  building 
and  site  features  will  be  necessary. 


Permitting  buildings  and  site  features  to 
remain  unprotected  so  that  plant 
materials,  fencing, 

archeological  features,  etc.  are  damaged 
or  destroyed. 

Stripping  features  from  buildings  and  the 
site  such  as  wood  siding,  iron  fencing, 
masonry  balustrades;  or  removing  or 
destroying  landscape  features,  including 
plant  material. 

Failing  to  provide  adequate  protection  of 
materials    on    a    cyclical    basis    so    I 
deterioration      of      building      and      lite 
features  results. 


Failing  to  undertake  adequate  measure, 
to  assure  the  preservation  of  building  and 
site  features. 


BUILDING  SITE  (continued) 
Recommended 


45 


Not  Recommended 


Repairing  features  of  buildings  and  the 
site  by  reinforcing  the  historic 
materials.  Repair  will  also  generally 
include  replacement  in  kind—with  a 
compatible  substitute  material— of  those 
extensively  deteriorated  or  missing  parts 
of  features  where  there  are  surviving 
prototypes  such  as  fencing  and  paving. 


Replacing  an  entire  feature  of  the 
building  or  site  such  as  a  fence,  walkway, 
or  driveway  when  repair  of  materials  and 
limited  replacement  of  deteriorated  or 
missing  parts  are  appropriate. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  building  or  site  feature  or 
that  is  physically  or  chemically 
incompatible. 

Replacing  in  kind  an  entire  feature  of        Removing  a   feature  of  the  building  or 

the     building     or     site     that     is     too        site     that     is     unrepairable     and     not 

deteriorated    to    repair— if    the    overall        replacing  it;  or  replacing  it  with  a  new 

form    and    detailing   are    still    evident—        feature  that  does  not  convey  the  same 

using  the  physical  evidence  to  guide  the        visual  appearance. 

new     work.        This     could     include     an 

entrance      or       porch,      walkway,      or 

fountain.      If    using    the    same    kind    of 

material       is       not       technically       or 

economically  feasible,  then  a  compatible 

substitute  material  may  be  considered. 

The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  project  work  and  should  only 
be  considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  constructing  a  new  feature 
of  a  building  or  site  when  the  historic 
feature  is  completely  missing,  such  as  an 
outbuilding,  terrace,  or  driveway.  It  may 
be  based  on  historical,  pictorial,  and 
physical  documentation;  or  be  a  new 
design  that  is  compatible  with  the 
historic  character  of  the  building  and 
site. 


Creating  a  false  historical  appearance 
because  the  replaced  feature  is  based  on 
insufficient  historical,  pictorial,  and 
physical  documentation. 

Introducing  a  new  building  or  site  feature 
that  is  out  of  scale  or  otherwise 
inappropriate. 

Introducing  a  new  landscape  feature  or 
plant  material  that  is  visually 
incompatible  with  the  site  or  that 
destroys  site  patterns  or  vistas. 


BUILDING  SITE  (continued) 
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Recommended 


Not  Recommended 


Alterations/ Additions  for  the  New  Use 


Designing  new  onsite  parking,  loading 
docks,  or  ramps  when  required  by  the 
new  use  so  that  they  are  as  unobtrusive 
as  possible  and  assure  the  preservation  of 
character-defining  features  of  the  site. 

Designing  new  exterior  additions  to 
historic  buildings  or  adjacent  new 
construction  which  is  compatible  with 
the  historic  character  of  the  site  and 
which  preserve  the  historic  relationship 
between  a  building  or  buildings, 
landscape  features,  and  open  space. 

Removing  nonsignificant  buildings, 
additions,  or  site  features  which  detract 
from  the  historic  character  of  the  site. 


Placing  parking  facilities  directly 
adjacent  to  historic  buildings  where 
automobiles  may  cause  damage  to  the 
buildings  or  landscape  features  or  be 
intrusive  to  the  building  site. 

Introducing  new  construction  onto  the 
building  site  which  is  visually 
incompatible  in  terms  of  size,  scale, 
design,  materials,  color  and  texture  or 
which  destroys  historic  relationships  on 
the  site. 


Removing  a  historic  building  in  a 
complex,  a  building  feature,  or  a  site 
feature  which  is  important  in  defining 
the  historic  character  of  the  site. 
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DISTRICT/NEIGHBORHOOD 


The  relationship  between  historic  buildings,  and  streetscape 
and  landscape  features  within  a  historic  district  or 
neighborhood  helps  to  define  the  historic  character  and 
therefore  should  always  be  a  part  of  the  rehabilitation  plans. 


Recommended 


Not  Recommended 


Identifying,     retaining,     and    preserving 

buildings,  and  streetscape,  and  landscape 
features  which  are  important  in  defining 
the  overall  historic  character  of  the 
district  or  neighborhood.  Such  features 
can  include  streets,  alleys,  paving, 
walkways,  street  lights,  signs,  benches, 
parks  and  gardens,  and  trees. 

Retaining  the  historic  relationship 
between  buildings,  and  streetscape  and 
landscape  features  such  as  a  town  square 
comprised  of  row  houses  and  stores 
surrounding  a  communal  park  or  open 
space. 


Protecting  and  maintaining  the  historic 
masonry,  wood,  and  architectural  metals 
which  comprise  building  and  streetscape 
features,  through  appropriate  surface 
treatments  such  as  cleaning,  rust 
removal,  limited  paint  removal,  and 
reapplication  of  protective  coating 
systems;  and  protecting  and  maintaining 
landscape  features,  including  plant 
material. 


Removing  or  radically  changing  those 
features  of  the  district  or  neighborhood 
which  are  important  in  defining  the 
overall  historic  character  so  that,  as  a 
result,  the  character  is  diminished. 


Destroying  streetscape  and  landscape 
features  by  widening  existing  streets, 
changing  paving  material,  or  introducing 
inappropriately  located  new  streets  or 
parking  lots. 

Removing  or  relocating  historic 
buildings,  or  features  of  the  streetscape 
and  landscape,  thus  destroying  the 
historic  relationship  between  buildings, 
features  and  open  space. 

Failing  to  provide  adequate  protection  of 
materials  on  a  cyclical  basis  so  that 
deterioration  of  building,  streetscape, 
and  landscape  features  results. 


Protecting  buildings,  paving,  iron 
fencing,  etc.  against  arson  and  vandalism 
before  rehabilitation  work  begins  by 
erecting  protective  fencing  and  installing 
alarm  systems  that  are  keyed  into  local 
protection  agencies. 


Permitting  buildings  to  remain 
unprotected  so  that  windows  are  broken; 
and  interior  features  are  damaged. 

Stripping  features  from  buildings  or  the 
streetscape  such  as  wood  siding,  iron 
fencing,  or  terra  cotta  balusters;  or 
removing  or  destroying  landscape 
features,  including  plant  material. 


DISTRICT/NEIGHBORHOOD  (continued) 
Recommended 
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Not  Recommended 


Evaluating  the  overall  condition  of 
building,  streetscape  and  landscape 
materials  to  determine  whether  more 
than  protection  and  maintenance  are 
required,  that  is,  if  repairs  to  features 
will  be  necessary. 

Repairing  features  of  the  building, 
streetscape,  or  landscape  by  reinforcing 
the  historic  materials.  Repair  will  also 
generally  include  the  replacement  in 
kind— or  with  a  compatible  substitute 
material—of  those  extensively  deter- 
iorated or  missing  parts  of  features  when 
there  are  surviving  prototypes  such  as 
porch  balustrades,  paving  materials,  or 
streetlight  standards. 


Failing  to  undertake  adequate  measures 
to  assure  the  preservation  of  building, 
streetscape,  and  landscape  features. 


Replacing  in  kind  an  entire  feature  of 
the  building,  streetscape,  or  landscape 
that  is  too  deteriorated  to  repair— when 
the  overall  form  and  detailing  are  still 
evident— using  the  physical  evidence  to 
guide  the  new  work.  This  could  include  a 
storefront,  a  walkway,  or  a  garden.  If 
using  the  same  kind  of  material  is  not 
technically  or  economically  feasible, 
then  a  compatible  substitute  material 
may  be  considered. 


Replacing  an  entire  feature  of  the 
building,  streetscape,  or  landscape  such 
as  a  porch,  walkway,  or  streetlight,  when 
repair  of  materials  and  limited 
replacement  of  deteriorated  or  missing 
parts  are  appropriate. 

Using  a  substitute  material  for  the 
replacement  part  that  does  not  convey 
the  visual  appearance  of  the  surviving 
parts  of  the  building,  streetscape,  or 
landscape  feature  or  that  is  physically  or 
chemically  incompatible. 

Removing  a  feature  of  the  building, 
streetscape,  or  landscape  that  is 
unrepairable  and  not  replacing  it;  or 
replacing  it  with  a  new  feature  that  does 
not  convey  the  same  visual  appearan 


The  following  work  is  highlighted  to  indicate  that  it  represents  the  particularly 
complex  technical  or  design  aspects  of  rehabilitation  projects  and  should  only  be 
considered  after  the  preservation  concerns  listed  above  have  been  addressed. 


Design  for  Missing  Historic  Features 

Designing  and  constructing  a  new  feature 
of  the  building,  streetscape,  or  landscape 
when  the  historic  feature  is  completely 
missing,  such  as  row  house  steps,  a 
porch,  streetlight,  or  terrace.  It  may  be 
a  restoration  based  on  historical, 
pictorial,  and  physical  documentation;  or 
be  a  new  design  that  is  compatible  with 
the  historic  character  of  the  district  or 
neighborhood. 


Creating  a  false  historical  appearance 
because  the  replaced  feature  is  based  on 
insufficient  historical,  pictorial  and 
physical  documentation. 

Introducing  a  new   building,    strec-tsrape 
or  landscape  feature  that  is  out  ol 
or      otherwise      inappropriate      to      the 
setting's       historic       chara<  ter, 
replacing  picket  fencing  with  chain  link 
fencing. 


DISTRICT/NEIGHBORHOOD  (continued) 
Recommended 


49 


Not  Recommended 


Alterations/ Additions  for  the  New  Use 

Designing  required  new  parking  so  that  it 
is  as  unobtrusive  as  possible,  i.e.,  on  side 
streets  or  at  the  rear  of  buildings. 
"Shared"  parking  should  also  be  planned 
so  that  several  businesses  can  utilize  one 
parking  area  as  opposed  to  introducing 
random,  multiple  lots. 

Designing  and  constructing  new  additions 
to  historic  buildings  when  required  by  the 
new  use.  New  work  should  be  compatible 
with  the  historic  character  of  the 
district  or  neighborhood  in  terms  of  size, 
scale,  design,  material,  color,  and 
texture. 

Removing  nonsignificant  buildings, 
additions,  or  streetscape  and  landscape 
features  which  detract  from  the  historic 
character  of  the  district  or  the 
neighborhood. 


Placing  parking  facilities  directly 
adjacent  to  historic  buildings  which 
cause  the  removal  of  historic  plantings, 
relocation  of  paths  and  walkways,  or 
blocking  of  alleys. 


Introducing  new  construction  into 
historic  districts  that  is  visually  incom- 
patible or  that  destroys  historic 
relationships  within  the  district  or 
neighborhood. 


Removing  a  historic  building,  building 
feature,  or  landscape  or  streetscape 
feature  that  is  important  in  defining  the 
overall  historic  character  of  the  district 
or  the  neighborhood. 


Although  the  work  in  these  sections  is  quite  often  an  important  aspect  of  rehabilitation 
projects,  it  is  usually  not  part  of  the  overall  process  of  preserving  character-defining 
features  (maintenance,  repair,  replacement);  rather,  such  work  is  assessed  for  its 
potential  negative  impact  on  the  building's  historic  character.  For  this  reason,  particular 
care  must  be  taken  not  to  obscure,  radically  change,  damage,  or  destroy  character- 
defining  features  in  the  process  of  rehabilitation  work  to  meet  new  use  requirements. 
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HEALTH  AND  SAFETY 
CODE  REQUIREMENTS 


As  a  part  of  the  new  use,  it  is  often  necessary  to  make 
modifications  to  a  historic  building  so  that  it  can 
comply  with  current  health,  safety  and  code 
requirements.  Such  work  needs  to  be  carefully  planned 
and  undertaken  so  that  it  does  not  result  in  a  loss  of 
character-defining  spaces,  features,  and  finishes. 


Recommended 


Not  Recommended 


Identifying  the  historic  building's 
character-defining  spaces,  features,  and 
finishes  so  that  code-required  work  will 
not  result  in  their  damage  or  loss. 


Complying  with  health  and  safety  codes, 
including  seismic  codes  and  barrier-free 
access  requirements,  in  such  a  manner 
that  character-defining  spaces,  features, 
and  finishes  are  preserved. 

Working  with  local  code  officials  to 
investigate  alternative  life  safety 
measures  or  variances  available  under 
some  codes  so  that  alterations  and 
additions  to  historic  buildings  can  be 
avoided. 

Providing  barrier-free  access  through 
removable  or  portable,  rather  than 
permanent,  ramps. 

Providing  seismic  reinforcement  to  a 
historic  building  in  a  manner  that  avoids 
damaging  the  structural  system  and 
character-defining  features. 

Upgrading  historic  stairways  and 
elevators  to  meet  health  and  safety 
codes  in  a  manner  that  assures  their 
preservation,  i.e.,  so  that  they  are  not 
damaged  or  obscured. 

Installing  sensitively  designed  fire 
suppression  systems,  such  as  a  sprinkler 
system  for  wood  frame  mill  buildings, 
instead  of  applying  fire-resistant 
sheathing  to  character-defining  features. 


Undertaking  code-required  alterations  to 
a  building  or  site  before  identifying  those 
spaces,  features,  or  finishes  which  are 
character-defining  and  must  therefore  be 
preserved. 

Altering,  damaging,  or  destroying 
character-defining  spaces,  features,  and 
finishes  while  making  modifications  to  a 
building  or  site  to  comply  with  safety 
codes. 

Making  changes  to  historic  buildings 
without  first  seeking  alternatives  to  code 
requirements. 


Installing  permanent  ramps  that  damage 
or  diminish  character-defining  features. 


Reinforcing  a  historic  building  using 
measures  that  damage  or  destroy 
character-defining  structural  and  other 
features. 

Damaging  or  obscuring  historic  stairways 
and  elevators  or  altering  adjacent  spaces 
in  the  process  of  doing  work  to  meet 
code  requirements. 


Covering  character-defining  wood 
features  with  fire-resistant  sheathing 
which  results  in  altering  their  visual 
appearance. 


HEALTH  AND  SAFETY  CODE  REQUIREMENTS  (continued) 

Recommended  Not  Recommended 
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Applying  fire-retardant  coatings,  such  as 
intumescent  paints,  which  expand  during 
fire  to  add  thermal  protection  to  steel. 

Adding  a  new  stairway  or  elevator  to 
meet  health  and  safety  codes  in  a 
manner  that  preserves  adjacent 
character-defining  features  and  spaces. 

Placing  a  code-required  stairway  or 
elevator  that  cannot  be  accommodated 
within  the  historic  building  in  a  new 
exterior  addition.  Such  an  addition 
should  be  located  at  the  rear  of  the 
building  or  on  an  inconspicuous  side;  and 
its  size  and  scale  limited  in  relationship 
to  the  historic  building. 


Using  fire-retardant  coatings  if  they 
damage  or  obscure  character-defining 
features. 

Radically  changing,  damaging,  or 
destroying  character-defining  spaces, 
features,  or  finishes  when  adding  a  new. 
code-required  stairway  or  elevator. 

Constructing  a  new  addition  to 
accommodate  code-required  stairs  and 
elevators  on  character-defining 

elevations  highly  visible  from  the  stre' 
or     where     it     obscures,     damages     or 
destroys  character-defining  features. 
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ENERGY  RETROFITTING 


Some  character-defining  features  of  a  historic  building 
or  site  such  as  cupolas,  shutters,  transoms,  skylights, 
sun  rooms,  porches,  and  plantings  also  piay  a  secondary 
energy      conserving     role.  Therefore,      prior     to 

retrofitting  historic  buildings  to  make  them  more 
energy  efficient,  the  first  step  should  always  be  to 
identify  and  evaluate  the  existing  historic  features  to 
assess  their  inherent  energy  conserving  potential.  If  it 
is  determined  that  retrofitting  measures  are 
necessary,  then  such  work  needs  to  be  carried  out  with 
particular  care  to  insure  that  the  building's  historic 
character  is  preserved  in  the  the  process  of 
rehabilitation. 


Recommended 


Not  Recommended 


District/Neighborhood 


Maintaining  those  existing  landscape 
features  which  moderate  the  effects  of 
the  climate  on  the  setting  such  as 
deciduous  trees,  evergreen  wind-blocks, 
and  lakes  or  ponds. 


Stripping  the  setting  of  landscape 
features  and  landforms  so  that  the 
effects  of  the  wind,  rain,  and  the  sun 
result  in  accelerated  deterioration  of 
historic  materials. 


Building  Site 

Retaining  plant  materials,  trees,  and 
landscape  features,  especially  those 
which  perform  passive  solar  energy 
functions  such  as  sun  shading  and  wind 
breaks. 


Removing  plant  materials,  trees,  and 
landscape  features,  so  that  they  no 
longer  perform  passive  solar  energy 
functions. 


Installing  freestanding  solar  collectors  in 
a  manner  that  preserves  the  historic 
property's  character-defining  features. 

Designing  attached  solar  collectors, 
including  solar  greenhouses,  so  that  the 
character-defining  features  of  the 
property  are  preserved. 


Installing  freestanding  solar  collectors 
that  obscure,  damage,  or  destroy  historic 
landscape  or  archeological  features. 

Locating  solar  collectors  where  they 
radically  change  the  property's 
appearance;  or  damage  or  destroy 
character-defining  features. 


ENERGY  RETROFITTING  (continued) 
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Recommended 


Not  Recommended 


Masonry/Wood/ Architectural  Metals 

Installing  thermal  insulation  in  attics  and 
in  unheated  cellars  and  crawlspaces  to 
increase  the  efficiency  of  the  existing 
mechanical  systems. 

Installing  insulating  material  on  the 
inside  of  masonry  walls  to  increase 
energy  efficiency  where  there  is  no 
character-defining  interior  moulding 
around  the  window  or  other  interior 
architectural  detailing. 

Installing  passive  solar  devices  such  as  a 
glazed  "trombe"  wall  on  a  rear  or 
inconspicuous  side  of  the  historic 
building. 


Applying  urea  formaldehyde  foam  or  anv 
other  thermal  insulation  with  a  water 
content  into  wall  cavities  in  an  attempt 
to  reduce  energy  consumption. 

Resurfacing    historic    building    materials 
with       more       energy       efficient 
incompatible  materials,  such  as  covering 
historic  masonrv  with  exterior  insulation. 


Installing  passive  solar  devices  such  as  an 
attached      glazed      "trombe"  .11      on 

primary       or       other       highly  :ble 

elevations;    or    where    historic    mat' 
must  be  removed  or  obscured. 


Roofs 


Placing  solar  collectors  on  non- 
character-defining  roofs  or  roofs  of 
nonhistoric  adjacent  buildings. 


Placing   solar   collectors   on    roofs    • 
such     collectors     change     the     I 
roofline   or   obscure    the   relationship   of 
the     roof     to     character-defining     roof 
features  such  as  dormers,  skvhghts.  and 
chimneys. 


Windows 


Utilizing  the  inherent  energy  conserving 
features  of  a  building  by  maintaining 
windows  and  louvered  blinds  in  good 
operable  condition  for  natural 
ventilation. 


Removing  historic  shading   h 

than     keeping     them     in     an  lble 

condition. 


Trr.^rcvirs      thermal       efficer  with 
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. 
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ENERGY  RETROFITTING 
Windows  (continued) 

Recommended 
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Not  Recommended 


Windows  (continued) 

Installing  exterior  storm  windows  which 
do  not  damage  or  obscure  the  windows 
and  frames. 


Considering  the  use  of  lightly  tinted 
glazing  on  non-character-defining 
elevations  if  other  energy  retrofitting 
alternatives  are  not  possible. 

Entrances  and  Porches 


Installing  new  exterior  storm  windows 
which  are  inappropriate  in  size  or  color, 
which  are  inoperable. 

Replacing  windows  or  transoms  with 
fixed  thermal  glazing  or  permitting 
windows  and  transoms  to  remain 
inoperable  rather  than  utilizing  them  for 
their  energy  conserving  potential. 

Using  tinted  or  reflective  glazing  on 
character-defining  or  other  conspicuous 
elevations. 


' 


Utilizing  the  inherent  energy  conserving 
features  of  a  building  by  maintaining 
porches,  and  double  vestibule  entrances, 
in  good  condition  so  that  they  can  retain 
heat  or  block  the  sun  and  provide  natural 
ventilation. 


Enclosing  porches  located  on  character- 
defining  elevations  to  create  passive 
solar  collectors  or  airlock  vestibules. 
Such  enclosures  can  destroy  the  historic 
appearance  of  the  building. 


Interior  Features 


Retaining  historic  interior  shutters  and 
transoms  for  their  inherent  energy 
conserving  features. 


Removing  historic  interior  features 
which  play  a  secondary  energy 
conserving  role. 


New  Additions  to  Historic  Buildings 


Placing    new 


additions     that    have    an 
energy    conserving    function    such    as    a 
solar      greenhouse 
defining  elevations. 


on      non-character- 


installing  new  additions  such  as  multi- 
story solar  greenhouse  additions  which 
obscure,  damage,  destroy  character- 
defining  features. 


Mechanical  Systems 

Installing  thermal  insulation  in  attics  and 
in  unheated  cellars  and  crawlspaces  to 
conserve  energy. 


Applying  urea  formaldehyde  foam  or  any 
other  thermal  insulation  with  a  water 
content  or  that  may  collect  moisture 
into  wall  cavities. 
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NEW        ADDITIONS        TO 
HISTORIC  BUILDINGS 


An  attached  exterior  addition  to  a  historic  building 
expands  its  "outer  limits"  to  create  a  new  profile. 
Because  such  expansion  has  the  capability  to  radically 
change  the  historic  appearance,  an  exterior  addition 
should  be  considered  only  after  it  has  been  determined 
that  the  new  use  cannot  be  successfully  met  by 
altering  non-character-defining  interior  spaces.  If  the 
new  use  cannot  be  met  in  this  way,  then  an  attached 
exterior  addition  is  usually  an  acceptable  alternative. 
New  additions  should  be  designed  and  constructed  so 
that  the  character-defining  features  of  the  historic 
building  are  not  radically  changed,  obscured,  damaged. 
or  destroyed  in  the  process  of  rehabilitation.  New 
design  should  always  be  clearly  differentiated  so  that 
the  addition  does  not  appear  to  be  part  of  the  historic 
resource. 


Recommended 


Not  Recommended 


Placing  functions  and  services  required 
for  the  new  use  in  non-character- 
defining  interior  spaces  rather  than 
installing  a  new  addition. 


Constructing  a  new  addition  so  that 
there  is  the  least  possible  loss  of  historic 
materials  and  so  that  character-defining 
features  are  not  obscured,  damaged,  or 
destroyed. 


Expanding     the     size     of     the     historic 
building  by  constructing  a  new  addition 
when    the    new    use    could    be    met 
altering    non-character-defining    Intel 
spaces. 

Attaching  a  new  addition  so  that  the 
character-defining  features  of  the 
historic  building  are  obscured,  damaged, 
or  destroyed. 


Locating  the  attached  exterior  addition 
at  the  rear  or  on  an  inconspicuous  side  of 
a  historic  building;  and  limiting  its  size 
and  scale  in  relationship  to  the  historic 
building. 

Designing  new  additions  in  a  manner  that 
makes  clear  what  is  historic  and  what  is 
new. 


Designing  a  new  addition  so  that  its 
and    scale    in    relation    to    the    historic 
building     are    out     of     proportion,     thus 
diminishing  the  historic  character. 


Duplicating  the  exact  form,  material, 
style,  and  detailing  of  the  historic 
building  in  the  new  addition  so  that  the 
new  work  appears  to  be  part  of  the 
historic  building. 

Imitating  a  historic  style  or  period  q| 
architecture  in  new  additions,  especially 
for  contemporary  uses  such  as  drive-in 
banks  or  garages. 


NEW  ADDITIONS  TO  HISTORIC  BUILDINGS  (continued) 

Recommended  Not  Recommended 
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Considering  the  attached  exterior 
addition  both  in  terms  of  the  new  use  and 
the  appearance  of  other  buildings  in  the 
historic  district  or  neighborhood.  Design 
for  the  new  work  may  be  contemporary 
or  may  reference  design  motifs  from  the 
historic  building.  In  either  case,  it 
should  always  be  clearly  differentiated 
from  the  historic  building  and  be 
compatible  in  terms  of  mass,  materials, 
relationship  of  solids  to  voids,  and 
color. 

Placing  new  additions  such  as  balconies 
and  greenhouses  on  non-character- 
defining  elevations  and  limiting  the  size 
and  scale  in  relationship  to  the  historic 
building. 

Designing  additional  stories,  when 
required  for  the  new  use,  that  are  set 
back  from  the  wall  plane  and  are  as 
inconspicuous  as  possible  when  viewed 
from  the  street. 


Designing  and  constructing  new  additions 
that  result  in  the  diminution  or  loss  of 
the  historic  character  of  the  resource, 
including  its  design,  materials, 
workmanship,  location,  or  setting. 

Using  the  same  wall  plane,  roof  line, 
cornice  height,  materials,  siding  lap  or 
window  type  to  make  additions  appear  to 
be  a  part  of  the  historic  building. 


Designing  new  additions  such  as  multi- 
story greenhouse  additions  that  obscure, 
damage,  or  destroy  character-defining 
features  of  the  historic  building. 


Constructing  additional  stories  so  that 
the  historic  appearance  of  the  building  is 
radically  changed. 
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PRESERVATION  BRIEF  #1:  THE  CLEANING  AND 
WATERPROOF  COATING  OF  MASONRY  BUILDINGS 

ROBERT  C.  MACK,  AIA. 
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PRESERVATION 
BRIEFS 


The  Cleaning  and  Waterproof 
Coating  of  Masonry  Buildings 

Robert  C.  Mack,  A. I. A. 


Interagency  Historic  Architectural  Services  Program 

Office  of  Archeology  and  Historic  Preservation  /  National  Park  Service 


The  inappropriate  cleaning  and  waterproofing  of  masonry 
buildings  is  a  major  cause  of  deterioration  of  the  Nation's 
historic  resources.  While  both  treatments  may  be  appropriate 
in  some  cases,  they  may  cause  serious  deterioration  in  others. 
The  purpose  of  this  leaflet  is  to  provide  guidance  on  the 
techniques  of  cleaning  and  waterproofing,  and  to  explain  the 
consequences  of  their  inappropriate  use. 

Why  Clean? 

The  reasons  for  cleaning  any  building  must  be  considered 

carefully  before  arriving  at  a  decision  to  clean. 

-Is  the  cleaning  being  done  to  improve  the  appearance  of  the 
building  or  to  make  it  look  new?  The  so-called  "dirt" 
actually  may  be  weathered  masonry,  not  accumulated 
deposits;  a  portion  of  the  masonry  itself  thus  will  be 
removed  if  a  "clean"  appearance  is  desired. 

—Is  there  any  evidence  that  dirt  and  pollutants  are  having  a 
harmful  effect  on  the  masonry?  Improper  cleaning  can 
accelerate  the  deteriorating  effect  of  pollutants. 

—Is  the  cleaning  an  effort  to  "get  your  project  started"  and 
improve  public  relations?  Cleaning  may  help  local  groups 
with  short  term  fund  raising,  yet  cause  long  term  damage  to 
the  building. 

These  concerns  may  lead  to  the  conclusion  that  cleaning  is 

not  desirable— at  least  not  until  further  study  is  made  of  the 

building,  its  environment  and  possible  cleaning  methods. 

What  Is  The  Dirt? 

The  general  nature  and  source  of  dirt  on  a  building  must  be 
determined  in  order  to  remove  it  in  the  most  effective,  yet 
least  harmful,  manner.  Soot  and  smoke,  for  example,  may 
require  a  different  method  of  cleaning  than  oil  stains  or  bird 
droppings.  The  "dirt"  also  may  be  a  weathered  or  discolored 
portion  of  the  masonry  itself  rather  than  extraneous 
materials.  Removal  of  part  of  the  masonry  thus  would  be 
required  to  obtain  a  "clean"  appearance,  leading  to  loss  of 
detail  and  gradual  erosion  of  the  masonry.  Other  common 
cleaning  problems  include  metal  stains  such  as  rust  or  copper 
stains,  and  organic  matter  such  as  the  tendrils  left  on  the 
masonry  after  removal  of  ivy.  The  source  of  dirt,  such  as  coal 
soot,  may  no  longer  be  a  factor  in  planning  for  longer  term 
maintenance,  or  it  may  be  a  continuing  source  of  problems. 
Full  evaluation  of  dirt  and  its  effect  on  the  building  may 
require  one  or  several  kinds  of  expertise:  consultants  may 
include  building  conservators,  geologists,  chemists,  and 
preservation  architects.  Other  sources  of  local  experience  or 


information  may  include  building  owners  in  the  area,  local 
universities,  the  State  Historic  Preservation  Officer,  and  the 
AIA  State  Preservation  Coordinator. 

If  the  proposed  cleaning  is  to  remove  paint,  it  is 
important  in  each  case  to  learn  whether  or  not  exposed  brick 
is  historically  appropriate.  Many  buildings  were  painted  at 
the  time  of  construction  or  shortly  thereafter;  retention  of 
the  paint,  therefore,  may  be  more  appropriate  historically 
than  exposing  the  brick,  in  spite  of  current  attitudes  about 
"natural"  brick.  Even  in  cases  where  unpainted  masonry  is 
appropriate,  the  retention  of  the  paint  may  be  more  practical 
than  removal  in  terms  of  long  range  preservation  of  the 
masonry.  In  some  cases,  however,  removal  of  the  paint  may 
be  desirable.  For  example,  the  old  paint  layers  may  have 
built  up  to  such  an  extent  that  removal  is  necessary  prior  to 
repainting.  It  is  essential,  however,  that  research  on  the  paint 
type,  color,  and  layering  be  completed  on  the  entire  building 
before  removal. 

What  Is  The  Construction  Of  The  Building? 

The  construction  of  the  building  must  be  considered  in 
developing  a  cleaning  program  because  inappropriate  cleaning 
can  have  a  corrosive  effect  on  both  the  masonry  and  the 
other  building  materials. 

Incorrectly  chosen  cleaning  products  can  cause  damaging 
chemical  reactions  with  the  masonry  itself.  For  example,  the 
effect  of  acidic  cleaners  on  marble  and  limestone  generally  is 
recognized.  Other  masonry  products  also  are  subject  to 
adverse  chemical  reactions  with  incompatible  cleaning 
products.  Thorough  understanding  of  the  physical  and 
chemical  properties  of  the  masonry  can  help  you  avoid  the 
inadvertent  selection  of  damaging  cleaning  materials. 

Other  building  materials  also  may  be  affected  by  the 
cleaning  process;  some  chemicals,  for  example,  may  have  a 
corrosive  effect  on  paint  or  glass.  The  portions  of  building 
elements  most  vulnerable  to  deterioration  may  not  be  visible, 
such  as  embedded  ends  of  iron  window  bars.  Other  totally 
unseen  items,  such  as  iron  cramps  or  ties  which  hold  the 
masonry  to  the  structural  frame,  also  may  be  subject  to 
corrosion  from  the  use  of  chemicals  or  even  from  plain  water 
(Fig.  1).  The  only  way  to  prevent  problems  in  these  cases  is 
to  study  the  building  construction  in  detail  and  evaluate 
proposed  cleaning  methods  with  this  information  in  mind. 

Previous  treatments  of  the  building  and  its  surroundings 
also  should  be  evaluated,  if  known.  Earlier  waterproofing 
applications  may  make  cleaning  difficult.  Repairs  may  have 
been  stained  to  match  the  building,  and  cleaning  may  make 
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Figure  I.  The  iron  anchor  shown  here  originally  was  hidden  from 
view.  An  increase  in  volume  due  to  rusting  created  internal  pressures 
on  the  stone  and  brick,  causing  spoiling.  Careful  study  of  the  building 
construction  can  result  in  the  identification  of  these  potential 
problem  areas  and  they  can  be  taken  into  consideration  while 
planning  a  cleaning  project. 


these  differences  apparent.  Salts  or  other  snow  removal 
chemicals  used  near  the  building  may  have  dissolved  and 
been  absorbed  into  the  masonry,  causing  potentially  serious 
problems  of  spalling  or  efflorescence.  Techniques  for 
overcoming  each  of  these  problems  should  be  considered 
prior  to  the  selection  of  a  cleaning  method. 

Types  Of  Cleaning 

Cleaning  methods  generally  are  divided  into  three  major 
groups:  water,  chemical,  and  mechanical  (abrasive).  Water 
methods  soften  the  dirt  and  rinse  the  deposits  from  the 
surface.  Chemical  cleaners  react  with  the  dirt  and/or  masonry 
to  hasten  the  removal  process;  the  deposits,  reaction 
products  and  excess  chemicals  then  are  rinsed  away  with 
water.  Mechanical  methods  include  grit  blasting  (usually  sand 
blasting),  grinders,  and  sanding  discs,  which  remove  the  dirt 
by  abrasion  and  usually  are  followed  by  a  water  rinse 
Problems  related  to  each  of  these  cleaning  methods  will  be 
discussed  later  in  this  leaflet. 

Planning  A  Cleaning  Project 

Once  the  existing  conditions  have  been  evaluated,  including 
the  type  of  dirt  and  the  building  materials,  planning  foi  the 
cleaning  project  can  begin. 

Environmental  concerns:  The  potential  effect  ol  each 
proposed  method  of  cleaning  should  be  evaluated  carefully 
Chemical  cleaners,  even  though  dilute,  may  damage  trees, 
shrubs,  grass,  and  plants.  Animal  life,  ranging  from  domestic 
pets  to  song  birds  to  eartli  worms,  also  may  be  affected  In 
the  run-off.  In  addition,  mechanical  methods  can  produce 
hazards  through  the  creation  of  airborne  dust. 

The  proposed  cleaning  project  also  may  cause  property 
damage.     Wind     drift,     for    example,     may     carry     cleaning 
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Figure  3.  The  hazy  appearance  of  a  portion  of  the  brick  is  caused  by 
a  residue  resulting  from  cleaning.  This  film  occurred  in  spite  of 
thorough  rinsing.  Test  patches  such  as  this  should  always  be  allowed 
to  weather  prior  to  continuing  with  the  cleaning. 

The  cleaning  budget  should  include  money  to  pay  for 
these  tests.  Usually  contractors  are  more  willing  to  conduct  a 
variety  of  tests  if  they  are  reimbursed  for  their  time  and 
materials,  particularly  if  the  tests  include  methods  with 
which  the  contractor  is  not  familiar. 

When  feasible,  test  areas  should  be  allowed  to  weather 
for  an  extended  period  prior  to  evaluation.  A  waiting  period 
of  a  full  year  is  not  unreasonable  in  order  to  expose  the 
masonry  to  a  full  range  of  seasons.  For  any  building  which  is 
considered  historically  important,  the  delay  is  insignificant 
compared  to  the  potential  damage  and  disfigurement  which 
may  arise  from  use  of  an  incompletely  tested  method  (Figs. 
2-5). 

Potential  Problems  Of  Cleaning 
Water  Cleaning:  Water  cleaning  methods  include:  (1)  low 
pressure  wash  over  an  extended  period,  (2)  moderate  to  high 
pressure  wash,  and  (3)  steam.  Bristle  brushes  frequently  are 
used  to  supplement  the  water  wash.  All  joints,  including 
mortar  and  sealants,  must  be  sound  in  order  to  minimize 
water  penetration  to  the  interior. 

Porous  masonry  may  absorb  excess  amounts  of  water 
during  the  cleaning  process  and  cause  damage  within  the  wall 
or  on  interior  surfaces.  Normally,  however,  water  penetrates 
only  part  way  through  even  moderately  absorbant  masonry 
materials. 

Excess  water  also  can  bring  soluble  salts  from  within  the 
masonry  to  the  surface,  forming  efflorescences  (Fig.  2);  in 
dry  climates,  the  water  may  evaporate  inside  the  masonry, 
leaving  the  salts  slightly  in  back  of  the  surface.  The  damage 
which  can  be  caused  by  soluble  salts  is  explained  in  more 
detail  later  in  this  leaflet.  Efflorescence  usually  can  be  traced 
to  a  source  other  than  a  single  water  wash. 

Another  source  of  surface  disfigurement  is  chemicals 
such  as  iron  and  copper  in  the  water  supply:  even  "soft" 
water  may  contain  deleterious  amounts  of  these  chemicals. 
Water    methods    cannot    be    used    during    periods    of   cold 


figure  4.  Sandblasting  has  rounded  the  corners  of  this  marble  capital 
and  pitted  the  formerly  smooth  surface.  Not  only  is  the  stone  harmed 
visually,  the  increased  roughness  of  the  surface  also  will  collect  new 
dirt  more  quickly  than  smooth  stone. 

weather  because  water  within  the  masonry  can  freeze, 
causing  spalling  and  cracking.  Since  a  wall  may  take  over  a 
week  to  dry  after  cleaning,  no  water  cleaning  should  be 
permitted  for  several  days  prior  to  the  first  average  frost 
date,  or  even  earlier  if  local  forecasts  predict  cold  weather. 

In  spite  of  these  potential  problems,  water  methods 
generally  are  the  simplest  to  carry  out.  the  safest  for  the 
building  and  the  environment,  and  the  least  expensive. 

Chemical  cleaning:  Since  most  chemical  cleaners  are  water 
based,  they  have  many  of  the  potential  problems  of  plain 
water.  Additional  problems  of  chemical  cleaning  agents  have 
been  mentioned  in  the  discussion  of  environmental  concerns. 
Chemical  cleaners  have  other  problems  as  well.  Some 
types  of  masonry  are  subject  to  direct  attack  by  cleaning 
chemicals.  Marble  and  limestone,  for  example,  are  dissolved 
easily  by  acidic  cleaners,  even  in  dilute  forms.  Another 
problem  may  be  a  change  in  the  color  of  the  masonry  caused 
by  the  chemicals,  not  by  removal  of  dirt;  the  cleaner  also 
may  leave  a  hazy  residue  in  spite  of  heavy  rinsing  (Fig.  3).  In 
addition,  chemicals  can  react  with  components  of  mortar, 
stone,  or  brick  to  create  soluble  salts  which  can  form 
efflorescences,  as  mentioned  earlier.  Historic  brick  buildings 
are  particularly  susceptible  to  damage  from  hydrochloric 
(muriatic)  acid,  although  it  is,  unfortunately,  widely  used  on 
these  structures. 

Mechanical  cleaning:  Grit  blasters,  grinders,  and  sanding  discs 
all  operate  by  abrading  the  dirt  off  the  surface  of  the 
masonry,  rather  than  reacting  with  the  dirt  and  masonry  as  in 
water  and  chemical  methods.  Since  the  abrasives  do  not 
differentiate  between  the  dirt  and  the  masonry,  some  erosion 
of  the  masonry  surface  is  inevitable  with  mechanical 
methods,  especially  blasting.  Although  a  skilled  operator  can 
minimize  this  erosion,  some  erosion  will  still  take  place.  In 
the  case  of  brick,  soft  stone,  detailed  carvings,  or  polished 
surfaces,  even  minimal  erosion  is  unacceptable  (Figs.  4  and 
5).  Brick,  a  fired  product,  is  hardest  on  the  outside  where  the 
temperatures  were  highest:  the  loss  of  this  "skin"  of  the 
brick  exposes  the  softer  inner  portion  to  more  rapid 
deterioration.  Abrasion  of  intricate  details  causes  a  rounding 
of  sharp  corners  and  other  loss  of  delicate  features,  while 
abrasion  of  polished  surfaces  removes  the  polished  quality  of 
stone.  Mechanical  methods,  therefore,  should  never  be  used 
on  these  surfaces  and  should  be  used  with  extreme  caution 
on  others. 

Grit  blasting,  unfortunately,  still  is  widely  used  in  spite 
of   these   serious  effects.   In   most   cases,   blasting  will  leave 


Figure  5.  This  brickwork  was  sandblasted  to  remove  paint.  Note  the 
severe  erosion  which  has  occurred,  especially  in  the  softer  center 
sections  of  this  "hard  burned"  late  19th-century  brick.  Although  this 
is  a  severe  example,  the  same  problem  of  increased  roughness  and 
porosity  will  occur  even  on  more  skillfully  performed  fobs  where  the 
effect  is  less  evident  visually. 

minute  pits  on  the  surface  of  the  masonry.  This  additional 
roughness  actually  increases  the  surface  area  on  which  new 
dirt  can  settle  and  on  which  pollutants  can  react. 

Mortar  joints,  especially  those  with  lime  mortar,  also  can 
be  eroded  by  mechanical  cleaning.  In  some  cases,  the  damage 
may  be  visual,  such  as  loss  of  joint  detail  or  increased  joint 
shadows.  Joints  constitute  a  significant  portion  of  the 
masonry  surface  (up  to  20%  in  a  brick  wall)  so  this  change 
should  not  be  considered  insignificant.  In  other  cases, 
however,  the  erosion  of  the  mortar  joint  may  permit 
increased  water  penetration,  leading  to  the  necessity  for 
complete  repointing. 

Other  problems  of  mechanical  methods  have  been 
mentioned  in  the  discussion  of  project  planning.  In  addition, 
wet  blasting  or  water  rinses  can  create  the  potential  hazards 
of  water  methods. 

Problems  Of  Water  Repellent  And  Waterproof  Coatings 
Is  waterproofing  necessary?  Coatings  frequently  are  applied 
to  historic  buildings  without  concern  for  the  requirement  or 
the  consequences  of  the  coating.  Most  historic  buildings  have 
survived  for  years  without  coatings,  so  why  are  they  needed 
now?  Water  penetration  to  the  interior  usually  is  not  caused 
by  porous  masonry  but  by  deteriorated  gutters  and 
downspouts,  deteriorated  mortar,  capillary  moisture  from 
the  ground  (rising  damp),  or  condensation.  Coatings  will  not 
solve  these  problems.  In  the  case  of  rising  damp,  in  fact,  the 
coatings  will  allow  the  water  to  go  even  higher  because  of  the 
retarded  rate  of  evaporation.  The  claim  also  is  made  that 
coatings  keep  dirt  and  pollutants  from  collecting  on  the 
surface  of  the  building  thus  reducing  the  requirement  for 
future  cleaning.  While  this  at  times  may  be  true,  at  other 
times  the  coatings  actually  retain  the  dirt  more  than 
uncoated  masonry.  More  important,  however,  is  the  fact  that 
these  coatings  can  cause  greater  deterioration  of  the  masonry 
than  that  caused  by  pollution,  so  the  treatment  may  be 
worse  than  the  problem  one  is  attempting  to  solve. 

Types  of  coatings:  Masonry  coatings  are  of  two  types: 
waterproof  coatings  and  water  repellent  coatings.  Waterproof 
coatings  seal  the  surface  from  liquid  water  and  from  water 
vapor;  they  usually  are  opaque,  such  as  bituminous  coatings 
and  some  paints.  Water  repellents  keep  liquid  water  from 
penetrating  the  surface  but  allow  water  vapor  to  enter  and 
leave  through  the  "pores"  of  the  masonry.  They  usually  arc 
transparent,  such  as  the  silicone  coatings,  although  they  may 
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Significance  of  the  Roof 

A  weather- tight  roof  is  basic  in  the  preservation  of  a  struc- 
ture, regardless  of  its  age,  size,  or  design.  In  the  system  that 
allows  a  building  to  work  as  a  shelter,  the  roof  sheds  the  rain, 
shades  from  the  sun,  and  buffers  the  weather. 

During  some  periods  in  the  history  of  architecture,  the  roof 
imparts  much  of  the  architectural  character.  It  defines  the 
style  and  contributes  to  the  building's  aesthetics.  The  hipped 
roofs  of  Georgian  architecture,  the  turrets  of  Queen  Anne,  the 
Mansard  roofs,  and  the  graceful  slopes  of  the  Shingle  Style 
and  Bungalow  designs  are  examples  of  the  use  of  roofing  as  a 
major  design  feature. 

But  no  matter  how  decorative  the  patterning  or  how  com- 
pelling the  form,  the  roof  is  a  highly  vulnerable  element  of  a 
shelter  that  will  inevitable  fail.  A  poor  roof  will  permit  the 
accelerated  deterioration  of  historic  building  materials — 
masonry,  wood,  plaster,  paint — and  will  cause  general  dis- 
integration of  the  basic  structure.  Furthermore,  there  is  an 
urgency  involved  in  repairing  a  leaky  roof  since  such  repair 
costs  will  quickly  become  prohibitive.  Although  such  action  is 
desirable  as  soon  as  a  failure  is  discovered,  temporary  patch- 
ing methods  should  be  carefully  chosen  to  prevent  inadvertent 
damage  to  sound  or  historic  roofing  materials  and  related 
features.  Before  any  repair  work  is  performed,  the  historic 
value  of  the  materials  used  on  the  roof  should  be  understood. 
Then  a  complete  internal  and  external  inspection  of  the  roof 
should  be  planned  to  determine  all  the  causes  of  failure  and  to 
identify  the  alternatives  for  repair  or  replacement  of  the 
roofing. 

Historic  Roofing  Materials  in  America 

Clay  Tile:  European  settlers  used  clay  tile  for  roofing  as  early 
as  the  mid-17th  century;  many  pantiles  (S-curved  tiles),  as  well 
as  fiat  roofing  tiles,  were  used  in  Jamestown,  Virginia.  In 
some  cities  such  as  New  York  and  Boston,  clay  was  popularly 
used  as  a  precaution  against  such  fire  as  those  that  engulfed 
London  in  1666  and  scorched  Boston  in  1679. 

Tiles  roofs  found  in  the  mid-18th  century  Moravian  settle- 
ments in  Pennsylvania  closely  resembled  those  found  in  Ger- 
many. Typically,  the  tiles  were  14-15"  long,  6-7"  wide  with  a 
curved  butt.  A  lug  on  the  back  allowed  the  tiles  to  hang  on  the 
lathing  without  nails  or  pegs.  The  tile  surface  was  usually 
scored  with  finger  marks  to  promote  drainage.  In  the  South- 
west, the  tile  roofs  of  the  Spanish  missionaries  (mission  tiles) 
were  first  manufactured  (ca.  1780)  at  the  Mission  San  An- 
tonio de  Padua  in  California.  These  semicircular  tiles  were 


Repairs  on  this  pantile  roof  were  made  with  new  tiles  held  in  place 
with  metal  hangers.  (Main  Building,  Ellis  Island,  New  York) 

made  by  molding  clay  over  sections  of  logs,  and  they  were 
generally  22"  long  and  tapered  in  width. 

The  plain  or  fiat  rectangular  tiles  most  commonly  used  from 
the  17th  through  the  beginning  of  the  19th  century  measured 
about  10"  by  6"  by  Vi" ,  and  had  two  holes  at  one  end  for  a 
nail  or  peg  fastener.  Sometimes  mortar  was  applied  between 
the  courses  to  secure  the  tiles  in  a  heavy  wind. 

In  the  mid-19th  century,  tile  roofs  were  often  replaced  by 
sheet-metal  roofs,  which  were  lighter  and  easier  to  install  and 
maintain.  However,  by  the  turn  of  the  century,  the  Romanes- 
que Revival  and  Mission  style  buildings  created  a  new  demand 
and  popularity  for  this  picturesque  roofing  material. 

Slate:  Another  practice  settlers  brought  to  the  New  World  was 
slate  roofing.  Evidence  of  roofing  slates  have  been  found  also 
among  the  ruins  of  mid- 17th-century  Jamestown.  But  because 
of  the  cost  and  the  time  required  to  obtain  the  material,  which 
was  mostly  imported  from  Wales,  the  use  of  slate  was  initially 
limited.  Even  in  Philadelphia  (the  second  largest  city  in  the 
English-speaking  world  at  the  time  of  the  Revolution)  slates 
were  so  rare  that  "The  Slate  Roof  House"  distinctly  referred 
to  William  Penn's  home  built  late  in  the  1600s.  Sources  of 
native  slate  were  known  to  exist  along  the  eastern  seaboard 
from  Maine  to  Virginia,  but  difficulties  in  inland  transporta- 
tion limited  its  availability  to  the  cities,  and  contributed  to  its 
expense.  Welsh  slate  continued  to  be  imported  until  the 
development  of  canals  and  railroads  in  the  rnid-19th  century 
made  American  slate  more  accessible  and  economical. 
Slate  was  popular  for  its  durability,  fireproof  qualities,  and 


The  Victorians  loved  to  used  different  colored  slates  to  create 
decorative  patterns  on  their  roofs,  an  effect  which  cannot  be  easily 
duplicated  by  substitute  materials.  Before  any  repair  work  on  a  roof 
such  as  this,  the  slate  sizes,  colors,  and  position  of  the  patterning 
should  be  carefully  recorded  to  assure  proper  replacement.  (Ebenezer 
Maxwell  Mansion,  Philadelphia,  Pennsylvania,  photo  courtesy  of 
William  D.  Hershey) 


aesthetic  potential.  Because  slate  was  available  in  different 
colors  (red,  green,  purple,  and  blue-gray),  it  was  an  effective 
material  for  decorative  patterns  on  many  19th-century  roofs 
(Gothic  and  Mansard  styles).  Slate  continued  to  be  used  well 
into  the  20th  century,  notably  on  many  Tudor  revival  style 
buildings  of  the  1920s. 

Shingles:  Wood  shingles  were  popular  throughout  the  country 
in  all  periods  of  building  history.  The  size  and  shape  of  the 
shingles  as  well  as  the  detailing  of  the  shingle  roof  differed  ac- 
cording to  regional  craft  practices.  People  within  particular 
regions  developed  preferences  for  the  local  species  of  wood 
that  most  suited  their  purposes.  In  New  England  and  the  Del- 
aware Valley,  white  pine  was  frequently  used:  in  the  South, 
cypress  and  oak;  in  the  far  west,  red  cedar  or  redwood.  Some- 
times a  protective  coating  was  applied  to  increase  the  durabil- 
ity of  the  shingle  such  as  a  mixture  of  brick  dust  and  fish  oil, 
or  a  paint  made  of  red  iron  oxide  and  linseed  oil. 

Commonly  in  urban  areas,  wooden  roofs  were  replaced 
with  more  fire  resistant  materials,  but  in  rural  areas  this  was 
not  a  major  concern.  On  many  Victorian  country  houses,  the 
practice  of  wood  shingling  survived  the  technological  ad- 
vances of  metal  roofing  in  the  19th  century,  and  near  the  turn 
of  the  century  enjoyed  a  full  revival  in  its  namesake,  the 
Shingle  Style.  Colonial  revival  and  the  Bungalow  styles  in  the 
20th  century  assured  wood  shingles  a  place  as  one  o\'  the  mosi 
fashionable,  domestic  roofing  materials. 

Metal:  Metal  roofing  in  America  is  principalis  a  19th- 
century  phenomenon.  Before  then  the  only  metals  commonls 
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Repeated  repair  with  asphalt,  which  cracks  as  it  hardens,  has  created  a 
blistered  surface  on  this  sheet-metal  roof  and  built-in  gutter,  which 
will  retain  water.  Repairs  could  be  made  by  carefully  heating  and 
scraping  the  surface  clean,  repairing  the  holes  in  the  metal  with  a  flexi- 
ble mastic  compound  or  a  metal  patch,  and  coating  the  surface  with  a 
fibre  paint.  (Roane  County  Courthouse,  Kingston,  Tennessee,  photo 
courtesy  of  Building  Conservation  Technology,  Inc.) 


South  was  installed  on  the  U.S.  Mint  in  New  Orleans.  The 
Mint  was  thereby  "fireproofed"  with  a  20- gauge  galvanized, 
corrugated  iron  roof  on  iron  trusses. 

Tin-plate  irdn,  commonly  called  "tin  roofing,"  was  used 
extensively  in  Canada  in  the  18th  century,  but  it  was  not  as 
common  in  the  United  States  until  later.  Thomas  Jefferson 
was  an  early  advocate  of  tin  roofing,  and  he  installed  a 
standing-seam  tin  roof  on  "Monticello"  (ca.  1770-1802).  The 
Arch  Street  Meetinghouse  (1804)  in  Philadelphia  had  tin 
shingles  laid  in  a  herringbone  pattern  on  a  "piazza"  roof. 

However,  once  rolling  mills  were  established  in  this  country, 
the  low  cost,  light  weight,  and  low  maintenance  of  tin  plate 
made  it  the  most  common  roofing  material.  Embossed  tin 
shingles,  whose  surfaces  created  interesting  patterns,  were 
popular  throughout  the  country  in  the  late  19th  century.  Tin 
roofs  were  kept  well-painted,  usually  red;  or,  as  the  architect 
A.  J.  Davis  suggested,  in  a  color  to  imitate  the  green  patina  of 
copper. 

Terne  plate  differed  from  tin  plate  in  that  the  iron  was 
dipped  in  an  alloy  of  lead  and  tin,  giving  it  a  duller  finish. 
Historic,  as  well  as  modern,  documentation  often  confuses 
the  two,  so  much  that  it  is  difficult  to  determine  how  often 
actual  "terne"  was  used. 

Zinc  came  into  use  in  the  1820s,  at  the  same  time  tin  plate 
was  becoming  popular.  Although  a  less  expensive  substitute 
for  lead,  its  advantages  were  controversial,  and  it  was  never 
widely  used  in  this  country. 


A  Chicago  firm  s  catalog  dated  1896  illustrates  a  method  of  unrolling, 
turning  the  edges,  and  finishing  the  standing  seam  on  a  metal  roof. 


Tin  shingles,  commonly  embossed  to  imitate  wood  or  tile,  or  with  a 
decorative  design,  were  popular  as  an  inexpensive,  textured  roofing 
material.  These  shingles  83/s  inch  by  12  '/2  inch  on  the  exposed  surface) 
were  designed  with  interlocking  edges,  but  they  have  been  repaired  by 
surface  nailing,  which  may  cause  future  leakage.  (Ballard  House, 
York  town,  Virgina,  photo  by  Gordie  V/hiltington,  National  Park 
Service) 

Other  Materials:  Asphalt  shingles  and  roll  roofing  were  used 
in  the  1890s.  Many  roofs  of  asbestos,  aluminum,  stainless 
steel,  galvinized  steel,  and  lead-coated  copper  may  soon  have 
historic  values  as  well.  Awareness  of  these  and  other  tradi- 
tions of  roofing  materials  and  their  detailing  will  contribute  to 
more  sensitive  preservation  treatments. 

Locating  the  Problem 

Failures  of  Surface  Materials 

When  trouble  occurs,  it  is  important  to  contact  a  profes- 
sional, either  an  architect,  a  reputable  roofing  contractor,  or  a 
craftsman  familiar  with  the  inherent  characteristics  of  the 
particular  historic  roofing  system  involved.  These  profes- 
sionals may  be  able  to  advise  on  immediate  patching  pro- 
cedures and  help  plan  more  permanent  repairs.  A  thorough 
examination  of  the  roof  should  start  with  an  appraisal  of  the 
existing  condition  and  quality  of  the  roofing  material  itself. 
Particular  attention  should  be  given  to  any  southern  slope 
because  year-round  exposure  to  direct  sun  may  cause  it  to 
break  down  first. 

Wood:  Some  historic  roofing  materials  have  limited  life 
expectancies  because  of  normal  organic  decay  and  ' '  wear. ' ' 
For  example,  the  fiat  surfaces  of  wood  shingles  erode  from 
exposure  to  rain  and  ultraviolet  rays.  Some  species  are  more 
hardy  than  others,  and  heartwood,  for  example,  is  stronger 
and  more  durable  than  sapwood. 
Ideally,  shingles  are  split  with  the  grain  perpendicular  to 
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the  surface.  This  is  because  if  shingles  are  sawn  across  the 
grain,  moisture  may  enter  the  grain  and  cause  the  wood  to 
deteriorate.  Prolonged  moisture  on  or  in  the  wood  allows 
moss  or  fungi  to  grow,  which  will  further  hold  the  moisture 
and  cause  rot. 

Metal:  Of  the  inorganic  roofing  materials  used  on  historic 
buildings,  the  most  common  are  perhaps  the  sheet  metals: 
lead,  copper,  zinc,  tin  plate,  terne  plate,  and  galvanized  iron. 
In  varying  degrees  each  of  these  sheet  metals  are  likely  to 
deteriorate  from  chemical  action  by  pitting  or  streaking.  This 
can  be  caused  by  airborn  pollutants;  acid  rainwater;  acids  from 
.  lichen  or  moss;  alkalis  found  in  lime  mortars  or  portland 
cement,  which  might  be  on  adjoining  features  and  washes 
down  on  the  roof  surface;  or  tannic  acids  from  adjacent  wood 
sheathings  or  shingles  made  of  red  cedar  or  oak. 

Corrosion  from  "galvanic  action"  occurs  when  dissimilar 
metals,  such  as  copper  and  iron,  are  used  in  direct  contact. 
Corrosion  may  also  occur  even  though  the  metals  are  physi- 
cally separated;  one  of  the  metals  will  react  chemically 
against  the  other  in  the  presence  of  an  electrolyte  such  as  rain- 
water. In  roofing,  this  situation  might  occur  when  either  a 
copper  roof  is  decorated  with  iron  cresting,  or  when  steel  nails 
are  used  in  copper  sheets.  In  some  instances  the  corrosion  can 
be  prevented  by  inserting  a  plastic  insulator  between  the 
dissimilar  materials.  Ideally,  the  fasteners  should  be  a  metal 
sympathetic  to  those  involved. 

Iron  rusts  unless  it  is  well- painted  or  plated.  Historically 
this  problem  was  avoided  by  use  of  tin  plating  or  galvinizing. 
But  this  method  is  durable  only  as  long  as  the  coating  remains 
intact.  Once  the  plating  is  worn  or  damaged,  the  exposed  iron 
will  rust.  Therefore,  any  iron-based  roofing  material  needs  to 
be  undercoated,  and  its  surface  needs  to  be  kept  well- painted 
to  prevent  corrosion. 

One  cause  of  sheet  metal  deterioration  is  fatigue.  Depending 
upon  the  size  and  the  gauge  of  the  metal  sheets,  wear  and 
metal  failure  can  occur  at  the  joints  or  at  any  protrusions  in 
the  sheathing  as  a  result  from  the  metal's  alternating  move- 
ment to  thermal  changes.  Lead  will  tear  because  of ' ' creep, ' ' 
or  the  gravitational  stress  that  causes  the  material  to  move 
down  the  roof  slope. 

Slate:  Perhaps  the  most  durable  roofing  materials  are  slate 
and  tile.  Seemingly  indestructable,  both  vary  in  quality.  Some 
slates  are  hard  and  tough  without  being  brittle.  Soft  slates  are 
more  subject  to  erosion  and  to  attack  by  airborne  and  rain- 


water chemicals,  which  cause  the  slates  to  wear  3 
to  delaminate,  or  to  break.  In  winter,  slate  is 
to  breakage  by  ice,  or  ice  dams. 

Tile:  Tiles  will  weather  well,  but  tend  to  era;*  or  - 
as  by  tree  branches,  or  if  they  are  walked  or 
slates,  tiles  cannot  support  much  weigh:   Lc 
that  have  been  insufficiently  fired  during  nuuiufa 
craze  and  spall  under  the  effects  of  freeze  and  than 
their  porous  surfaces. 

Failures  of  Support  Systems 

Once  the  condition  of  the  roofing  material  ha^  be . 
mined,  the  related  features  and  suppor:  systems    "    - 
examined  on  the  exterior  and  on  the  in:c-  of 

The  gutters  and  downspouts  need  perK  d  rig  and 

maintenance  since  a  variety  of  debris  fill  ther- 
to  back  up  and  seep  under  roofing  unr. 
cause  fasteners,  sheathing,  and  roofing 
orate.  During  winter,  the  daily  freeze-.- 1 » 
ice  floes  to  develop  under  the  roof  surface  T I 
these  ice  floes  will  dislodge  the  roofing  rr  1 
slates,  shingles,  or  tiles.  Moreover.  :he  buildup     I 
above  the  gutters  can  trap  enough  moisture  to  rot 
sheathing  or  the  structural  members. 

Many  large  public  buildings  have  buil: 
the  perimeter  of  the  roof.  The  downspouts  for  these  g_ 
may  run  within  the  walls  of  the  building,  or  draurii.  - 
through  the  roof  surface  or  through  a  pararc  iOf 

downspouts.  These  systems  can  be  el  • 
tained;  however,  if  the  roof  slope  is  inadequate  'or  good 
runoff,  or  if  the  traps  are  allowed  to  cIor.  rain*  ate 
pools  on  the  roof  surface.  Interior  downspo  . 
debris  and  thus  back  up,  perhaps  leaking  »i:r  into  tl 
rounding  walls.  Exterior  downspouts  rr, 

which  in  cold  weather  may  freeze  and  v.-  ^--^^ 

duits  from  the  built-in  gutter  to  the  - 1  •  -tpoj  t^^^ 

also  leak  water  into  the  surrounding  roo' 

Failure  of  the  flashing  system  is  usual U  a  ma  > 
roof  deterioration.  Flashing  should  he,, 
failure  caused  by  either  poor  workmu 
metal  deterioration  (both  of  Hashing  ma  - 
fasteners)   With  many  roofing  ma:r 
flashing  on  an  existing  roof  is  a  rnai. 
require  taking  up  large  sections 
Therefore,  the  installation  ol  top  quali: 


of 


This  detail  shows  slate  delammation  caused  by  a  combination  of 
weathering  and  pollution.  In  addition,  the  slates  have  eroded  around 
the  repair  nails,  incorrectly  placed  in  the  exposed  surface  of  the  slater 
(Lower  Pontalba  Building,  New  Orleans,  photo  courtesy  ofBuildine 
Conservation  Technology,  Inc.) 
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These  two  views  of  the  same  house  demonstrate  ho  w  the  use  of  a  substitute  material  can  drastically  affect  the  overall  character  of  a  structure.  The 
textural  interest  of  the  original  tile  roof  was  lost  with  the  use  of  asphalt  shingles.  Recent  preservation  efforts  are  replacing  the  tile  roof.  (Frank 
House,  Kearney,  Nebraska,  photo  courtesy  of  the  Nebraska  State  Historical  Society,  Lincoln,  Nebraska) 


a  new  or  replaced  roof  should  be  a  primary  consideration. 
Remember,  some  roofing  and  flashing  materials  are  not 
compatible. 

Roof  fasteners  and  clips  should  also  be  made  of  a  material 
compatible  with  all  other  materials  used,  or  coated  to  prevent 
rust.  For  example,  the  tannic  acid  in  oak  will  corrode  iron 
nails.  Some  roofs  such  as  slate  and  sheet  metals  may  fail  if 
nailed  too  rigidly. 

If  the  roof  structure  appears  sound  and  nothing  indicates 
recent  movement,  the  area  to  be  examined  most  closely  is  the 
roof  substrate — the  sheathing  or  the  battens.  The  danger  spots 
would  be  near  the  roof  plates,  under  any  exterior  patches,  at 
the  intersections  of  the  roof  planes,  or  at  vertical  surfaces 
such  as  dormers.  Water  penetration,  indicating  a  breach  in  the 
roofing  surface  or  flashing,  should  be  readily  apparent,  usual- 
ly as  a  damp  spot  or  stain.  Probing  with  a  small  pen  knife  may 
reveal  any  rot  which  may  indicate  previously  undetected 
damage  to  the  roofing  membrane.  Insect  infestation  evident 
by  small  exit  holes  and  frass  (a  sawdust-like  debris)  should 
also  be  noted.  Condensation  on  the  underside  of  the  roofing  is 
undesirable  and  indicates  improper  ventilation.  Moisture  will 
have  an  adverse  effect  on  any  roofing  material;  a  good  roof 
stays  dry  inside  and  out. 


Repair  or  Replace 

Understanding  potential  weaknesses  of  roofing  material  also 
requires  knowledge  of  repair  difficulties.  Individual  slates  can 
be  replaced  normally  without  major  disruption  to  the  rest  of 
the  roof,  but  replacing  flashing  on  a  slate  roof  can  require 
substantial  removal  of  surrounding  slates.  If  it  is  the  substrate 
or  a  support  material  that  has  deteriorated,  many  surface 
materials  such  as  slate  or  tile  can  be  reused  if  handled  care- 
fully during  the  repair.  Such  problems  should  be  evaluated  at 
the  outset  of  any  project  to  determine  if  the  roof  can  be  effec- 
tively patched,  or  if  it  should  be  completely  replaced. 

Will  the  repairs  be  effective?  Maintenance  costs  tend  to 
multiply  once  trouble  starts.  As  the  cost  of  labor  escalates, 
repeated  repairs  could  soon  equal  the  cost  of  a  new  roof. 

The  more  durable  the  surface  is  initially,  the  easier  it  will  be 
to  maintain.  Some  roofing  materials  such  as  slate  are  expen- 
sive to  install,  but  if  top  quality  slate  and  flashing  are  used,  it 
,vill  last  40-60  years  with  minimal  maintenance.  Although  the 
installation  cost  of  the  roof  will  be  high,  low  maintenance 
needs  will  make  the  lifetime  cost  of  the  roof  less  expensive. 


Historical  Research 

In  a  restoration  project,  research  of  documents  and  physical 
investigation  of  the  building  usually  will  establish  the  roofs 
history.  Documentary  research  should  include  any  original 
plans  or  building  specifications,  early  insurance  surveys, 
newspaper  descriptions,  or  the  personal  papers  and  files  of 
people  who  owned  or  were  involved  in  the  history  of  the 
building.  Old  photographs  of  the  building  might  provide 
evidence  of  missing  details. 

Along  with  a  thorough  understanding  of  any  written  history 
of  the  building,  a  physical  investigation  of  the  roofing  and  its 
structure  may  reveal  information  about  the  roofs  construc- 
tion history.  Starting  with  an  overall  impression  of  the  struc- 
ture, are  there  any  changes  in  the  roof  slope,  its  configura- 
tion, or  roofing  materials?  Perhaps  there  are  obvious  patches 
or  changes  in  patterning  of  exterior  brickwork  where  a  gable 
roof  was  changed  to  a  gambrel,  or  where  a  whole  upper  story 
was  added.  Perhaps  there  are  obvious  stylistic  changes  in  the 
roof  line,  dormers,  or  ornamentation.  These  observations 
could  help  one  understand  any  important  alteration,  and 
could  help  establish  the  direction  of  further  investigation. 

Because  most  roofs  are  physically  out  of  the  range  of 
careful  scrutiny,  the  "principle  of  least  effort"  has  probably 
limited  the  extent  and  quality  of  previous  patching  or  replac- 
ing, and  usually  considerable  evidence  of  an  earlier  roof  sur- 
face remains.  Sometimes  the  older  roof  will  be  found  as  an 
underlayment  of  the  current  exposed  roof.  Original  roofing 
may  still  be  intact  in  awkward  places  under  later  features  on  a 
roof.  Often  if  there  is  any  unfinished  attic  space,  remnants  of 
roofing  may  have  been  dropped  and  left  when  the  roof  was 
being  built  or  repaired.  If  the  configuration  of  the  roof  has 
been  changed,  some  of  the  original  material  might  still  be  in 
place  under  the  existing  roof.  Sometimes  whole  sections  of  the 
roof  and  roof  framing  will  have  been  left  intact  under  the 
higher  roof.  The  profile  and/or  flashing  of  the  earlier  roof 
may  be  apparent  on  the  interior  of  the  walls  at  the  level  of  the 
alteration.  If  the  sheathing  or  lathing  appears  to  have  survived 
changes  in  the  roofing  surface,  they  may  contain  evidence  of 
the  roofing  systems.  These  may  appear  either  as  dirt  marks, 
which  provide  "shadows"  of  a  roofing  material,  or  as  nails 
broken  or  driven  down  into  the  wood,  rather  than  pulled  out 
during  previous  alterations  or  repairs.  Wooden  headers  in  the 
roof  framing  may  indicate  that  earlier  chimneys  or  skylights 
have  been  removed.  Any  metal  ornamentation  that  might 
have  existed  may  be  indicated  by  anchors  or  unusual  markings 
along  the  ridge  or  at  other  edges  of  the  roof.  This  primary 
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evidence  is  essential  for  a  full  understanding  of  the 
roofs  history. 

Caution  should  be  taken  in  dating  early  "fabric"  on  the 
evidence  of  a  single  item,  as  recycling  of  materials  is  not  a 
mid-20th-century  innovation.  Carpenters  have  been  reusing 
materials,  sheathing,  and  framing  members  in  the  interest  of 
economy  for  centuries.  Therefore,  any  analysis  of  the  mate- 
rials found,  such  as  nails  or  sawmarks  on  the  wood,  requires 
an  accurate  knowledge  of  the  history  of  local  building  prac- 
tices before  any  final  conclusion  can  be  accurately  reached.  It 
is  helpful  to  establish  a  sequence  of  construction  history  for 
"the  roof  and  roofing  materials;  any  historic  fabric  or  pertinent 
evidence  in  the  roof  should  be  photographed,  measured,  and 
recorded  for  future  reference. 

During  the  repair  work,  useful  evidence  might  unexpectedly 
appear.  It  is  essential  that  records  be  kept  of  any  type  of  work 
on  a  historic  building,  before,  during,  and  after  the  project. 
Photographs  are  generally  the  easiest  and  fastest  method,  and 
should  include  overall  views  and  details  at  the  gutters,  flash- 
ing, dormers,  chimneys,  valleys,  ridges,  and  eaves.  All 
photographs  should  be  immediately  labeled  to  insure  accurate 
identification  at  a  later  date.  Any  patterning  or  design  on  the 
roofing  deserves  particular  attention.  For  example,  slate  roofs 
are  often  decorative  and  have  subtle  changes  in  size,  color, 
and  texture,  such  as  a  gradually  decreasing  coursing  length 
from  the  eave  to  the  peak.  If  not  carefully  noted  before  a 
project  begins,  there  may  be  problems  in  replacing  the  sur- 
face. The  standard  reference  for  this  phase  of  the  work  is 
Recording  Historic  Buildings,  compiled  by  Harley  J.  McKee 
for  the  Historic  American  Buildings  Survey,  National  Park 
Service,  Washington,  D.C.,  1970. 

Replacing  the  Historic  Roofing  Material 

Professional  advice  will  be  needed  to  assess  the  various 
aspects  of  replacing  a  historic  roof.  With  some  exceptions, 
most  historic  roofing  materials  are  available  today.  If  not,  an 
architect  or  preservation  group  who  has  previously  worked 
with  the  same  type  material  may  be  able  to  recommend  sup- 
pliers. Special  roofing  materials,  such  as  tile  or  embossed 
metal  shingles,  can  be  produced  by  manufacturers  of  related 
products  that  are  commonly  used  elsewhere,  either  on  the  ex- 
terior or  interior  of  a  structure.  With  some  creative  thinking 
and  research,  the  historic  materials  usually  can  be  found. 


Craft  Practices:  Determining  the  craft  pract:. 

stallation  of  a  historic  roof  is  another  major  concern  :n  roc1 

restoration.  Early  builders  took  great  pride  in  their  w 

experience  has  shown  that  the  "rustic"  or  irregular  design! 

commercially  labled  "Early  American"  are  a20th-ce-^^J 

vention.  For  example,  historically,  wood  shingle         w- 

several  distinct  operations  in  their  manufacture  inc 

splitting  by  hand,  and  smoothing  the  surface  • 

knife.  In  modern  nomenclature,  the  sameiterr.  would 

"tapersplit"  shingle  which  has  been  dress«c 

the  rustic  appearance  of  today's  commercial^  a\  a:  able 

"handsplit"  and  re-sawn  shingle  bears  no  resell 

hand-made  roofing  materials  used  on  ear!>  \rr.e- 

buildings. 


Because  of  the  roof's  visibility,  the  slate  detailing  around  the  dormers 
is  important  to  the  character  of  this  structure.  Note  how  the  slates 
swirl  from  a  horizontal  pattern  on  the  main  roof  to  a  diamond  pattern 
on  the  dormer  roofs  and  side  walls.  (18th  and  Que  Streets,  ,VH', 
Washington,  D.C.J 
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because  of  modern  improvements.  Research  and  review  of 
specific  detailing  in  the  roof  with  the  contractor  before  begin- 
ning the  project  is  highly  recommended.  For  example,  one 
early  craft  practice  was  to  finish  the  ridge  of  a  wood  shingle 
roof  with  a  roof  "comb"— that  is,  the  top  course  of  one  slope 
of  the  roof  was  extended  uniformly  beyond  the  peak  to  shield 
the  ridge,  and  to  provide  some  weather  protection  for  the  raw 
horizontal  edges  of  the  shingles  on  the  other  slope.  If  the 
"comb"  is  known  to  have  been  the  correct  detail,  it  should  be 
used.  Though  this  method  leaves  the  top  course  vulnerable  to 
the  weather,  a  disguised  strip  of  flashing  will  strengthen  this 
weak  point. 

Detail  drawings  or  a  sample  mock-up  will  help  ensure  that 
the  contractor  or  craftsman  understands  the  scope  and  special 
requirements  of  the  project.  It  should  never  be  assumed  that 
the  modern  carpenter,  slater,  sheet  metal  worker,  or  roofer 
will  know  all  the  historic  details.  Supervision  is  as  important 
as  any  other  stage  of  the  process. 


Special  problems  inherent  in  the  design  of  an  elaborate  historic  roof 
can  be  controlled  through  the  use  of  good  materials  and  regular 
maintenance.  The  shape  and  detailing  are  essential  elements  of  the 
building 's  historic  character,  and  should  not  be  modified,  despite  the 
use  of  alternative  surface  materials.  (Gam  well  House,  Bellingham, 
Washington) 

Alternative  Materials 

The  use  of  the  historic  roofing  material  on  a  structure  may  be 
restricted  by  building  codes  or  by  the  availability  of  the 
materials,  in  which  case  an  appropriate  alternative  will  have 
to  be  found. 

Some  municipal  building  codes  allow  variances  for  roofing 
materials  in  historic  districts.  In  other  instances,  individual 
variances  may  be  obtained.  Most  modern  heating  and  cooking 
is  fueled  by  gas,  electricity,  or  oil— none  of  which  emit  the  hot 
embers  that  historically  have  been  the  cause  of  roof  fires. 
Where  wood  burning  fireplaces  or  stoves  are  used,  spark  ar- 
restor  screens  at  the  top  of  the  chimneys  help  to  prevent  flam- 
ing material  from  escaping,  thus  reducing  the  number  of  fires 
that  start  at  the  roof.  In  most  states,  insurance  rates  have  been 
equalized  to  reflect  revised  considerations  for  the  risks  in- 
volved with  various  roofing  materials. 

In  a  rehabilitation  project,  there  may  be  valid  reasons  for 
replacing  the  roof  with  a  material  other  than  the  original.  The 
historic  roofing  may  no  longer  be  available,  or  the  cost  of  ob- 
aining  specially  fabricated  materials  may  be  prohibitive.  But 
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carefully  against  the  primary  concern  to  keep  the  historic 
character  of  the  building.  If  the  roof  is  flat  and  is  not  visible 
from  any  elevation  of  the  building,  and  if  there  are  advan- 
tages to  substituting  a  modern  built-up  composition  roof  for 
what  might  have  been  a  flat  metal  roof,  then  it  may  make  bet- 
ter economic  and  construction  sense  to  use  a  modern  roofing 
method.  But  if  the  roof  is  readily  visible,  the  alternative 
material  should  match  as  closely  as  possible  the  scale,  texture, 
and  coloration  of  the  historic  roofing  material. 

Asphalt  shingles  or  ceramic  tiles  are  common  substitute  ma- 
terials intended  to  duplicate  the  appearance  of  wood  shingles, 
slates,  or  tiles.  Fire-retardant,  treated  wood  shingles  are  cur- 
rently available.  The  treated  wood  tends,  however,  to  be  brit- 
tle, and  may  require  extra  care(and  expense)  to  install.  In 
some  instances,  shingles  laid  with  an  interlay  of  fire-retardent 
building  paper  may  be  an  acceptable  alternative. 

Lead-coated  copper,  terne-coated  steel,  and  aluminum- 
zinc-coated  steel  can  successfully  replace  tin,  terne  plate,  zinc, 
or  lead.  Copper-coated  steel  is  a  less  expensive  (and  less 
durable)  substitute  for  sheet  copper. 

The  search  for  alternative  roofing  materials  is  not  new.  As 
early  as  the  18th  century,  fear  of  fire  cause  many  wood  shingle 
or  board  roofs  to  be  replaced  by  sheet  metal  or  clay  tile.  Some 
historic  roofs  were  failures  from  the  start,  based  on  over- 
ambitious  and  naive  use  of  materials  as  they  were  first  devel- 
oped. Research  on  a  structure  may  reveal  that  an  inadequately 
designed  or  a  highly  combustible  roof  was  replaced  early  in  its 
history,  and  therefore  restoration  of  a  later  roof  material 
would  have  a  valid  precedent.  In  some  cities,  the  substitution 
of  sheet  metal  on  early  row  houses  occurred  as  soon  as  the 
rolled  material  became  available. 

Cost  and  ease  of  maintenance  may  dictate  the  substitution 
of  a  material  wholly  different  in  appearance  from  the 
original.  The  practical  problems  (wind,  weather,  and  roof 
pitch)  should  be  weighed  against  the  historical  consideration 
of  scale,  texture,  and  color.  Sometimes  the  effect  of  the  alter- 
native material  will  be  minimal.  But  on  roofs  with  a  high 
degree  of  visibility  and  patterning  or  texture,  the  substitution 
may  seriously  alter  the  architectural  character  of  the  building. 

Temporary  Stabilization 

It  may  be  necessary  to  carry  out  an  immediate  and  temporary 
stabilization  to  prevent  further  deterioration  until  research 
can  determine  how  the  roof  should  be  restored  or  rehabili- 
tated, or  until  funding  can  be  provided  to  do  a  proper  job.  A 
simple  covering  of  exterior  plywcmd  or  roll  roofing  might  pro- 
vide adequate  protection,  but  any  temporary  covering  should 
be  applied  with  caution.  One  should  be  careful  not  to 
overload  the  roof  structure,  or  to  damage  or  destroy  historic 
evidence  or  fabric  that  might  be  incorporated  into  a  new  roof 
at  a  later  date.  In  this  sense,  repairs  with  caulking  or 
bituminous  patching  compounds  should  be  recognized  as  po- 
tentially harmful,  since  they  are  difficult  to  remove,  and  at 
their  best,  are  very  temporary. 

Precautions 

The  architect  or  contractor  should  warn  the  owner  of  any 
precautions  to  be  taken  against  the  specific  hazards  in  install- 
ing the  roofing  material.  Soldering  of  sheet  metals,  for  in- 
stance, can  be  a  fire  hazard,  either  from  the  open  flame  or 
from  overheating  and  undected  smoldering  of  the  wooden 
substrate  materials. 

Thought  should  be  given  to  the  design  and  placement  of  any 
modern  roof  appurtenances  such  as  plumbing  stacks,  air 
vents,  or  TV  antennas.  Consideration  should  begin  with  the 
placement  of  modern  plumbing  on  the  interior  of  the  build- 
ing, otherwise  a  series  of  vent  stacks  may  pierce  the  roof  mem- 
brane at  various  spots  creating  maintenance  problems  as  well 
as  aesthetic  ones.  Air  handling  units  placed  in  the  attic  space 
will  require  vents  which,  in  turn,  require  sensitive  design.  In- 
corporating these  in  unused  chimneys  has  been  very  successful 


in  the  past. 

Whenever  gutters  and  downspouts  are  needed  that  were  not 
on  the  building  historically,  the  additions  should  be  made  as 
unobtrusively  as  possible,  perhaps  by  painting  them  out  with 
a  color  compatible  with  the  nearby  wall  or  trim. 

Maintenance 

Although  a  new  roof  can  be  an  object  of  beauty,  it  will  not  be 
protective  for  long  without  proper  maintenance.  At  least 
twice  a  year,  the  roof  should  be  inspected  against  a  checklist. 
All  changes  should  be  recorded  and  reported.  Guidelines 
should  be  established  for  any  foot  traffic  that  may  be  required 
for  the  maintenance  of  the  roof.  Many  roofing  materials 
should  not  be  walked  on  at  all.  For  some— slate,  asbestos,  and 
clay  tile — a  self-supporting  ladder  might  be  hung  over  the 
ridge  of  the  roof,  or  planks  might  be  spanned  across  the  roof 
surface.  Such  items  should  be  specifically  designed  and  kept 
in  a  storage  space  accessible  to  the  roof.  If  exterior  work  ever 
requires  hanging  scaffolding,  use  caution  to  insure  that  the 
anchors  do  not  penetrate,  break,  or  wear  the  roofing  surface, 
gutters,  or  flashing. 

Any  roofing  system  should  be  recognized  as  a  membrane 
that  is  designed  to  be  self-sustaining,  but  that  can  be  easily 
damaged  by  intrusions  such  as  pedestrian  traffic  or  fallen  tree 
branches.  Certain  items  should  be  checked  at  specific  times. 
For  example,  gutters  tend  to  accumulate  leaves  and  debris 
during  the  spring  and  fall  and  after  heavy  rain.  Hidden  gutter 
screening  both  at  downspouts  and  over  the  full  length  of  the 
gutter  could  help  keep  them  clean.  The  surface  material  would 
require  checking  after  a  storm  as  well.  Periodic  checking  of 
the  underside  of  the  roof  from  the  attic  after  a  storm  or  winter 
freezing  may  give  early  warning  of  any  leaks.  Generally, 
damage  from  water  or  ice  is  less  likely  on  a  roof  that  has  good 
flashing  on  the  outside  and  is  well  ventilated  and  insulated  on 
the  inside.  Specific  instructions  for  the  maintenance  of  the 
different  roof  materials  should  be  available  from  the  architect 
or  contractor. 

Summary 
The  essential  ingredients  for  replacing  and  maintaining  a 
historic  roof  are: 

•  Understanding  the  historic  character  of  the  building  and 
being  sympathetic  to  it. 

•  Careful  examination  and  recording  of  the  existing  roof 
and  any  evidence  of  earlier  roofs. 

•  Consideration  of  the  historic  craftsmanship  and  detail- 
ing and  implementing  them  in  the  renewal  wherever 
visible. 

•  Supervision  of  the  roofers  or  maintenance  personnel  to 
assure  preservation  of  historic  fabric  and  proper  under- 
standing of  the  scope  and  detailing  of  the  project. 

•  Consideration  of  alternative  materials  where  the  origi- 
nal cannot  be  used. 

•  Cyclical  maintenance  program  to  assure  that  the  staff 
understands  how  to  take  care  of  the  roof  and  of  the  par- 
ticular trouble  spots  to  safeguard. 

With  these  points  in  mind,  it  will  be  possible  to  preserve  the 
architectural  character  and  maintain  the  physical  integrity  of 
the  roofing  on  a  historic  building. 

This  Preservation  Brief  was  written  by  Sarah  M.  Sweetser,  Architec- 
tural Historian,  Technical  Preservation  Services  Division   Much  of 
the  technical  information  was  based  upon  an  unpublished  report  pre- 
pared under  contract  for  this  office  by  John  G.  and  Diana  S.  Waite. 
Some  of  the  historical  information  was  from  Charles  E.  Peterson, 
FAIA,  "American  Notes,"  Journal  of  the  Society  of  Architectural 
Historians. 

The  illustrations  for  this  brief  not  specifically  credited  are  from  the 
files  of  the  Technical  Preservation  Services  Division. 
The  publication  has  been  prepared  pursuant  to  Executive  Order 
1 1593,  "Protection  and  Enhancement  of  the  Cultural  Environment." 
which  directs  the  Secretary  of  the  Interior  to  "  .  .  .  develop  and  make 
available  to  Federal  agencies  and  State  and  local  governments  in- 
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The  Secretary  of  the  Interior's  "Standards  for  Rehabilitation"  require  that  where  historic  windows  are  individually  significant  features,  or  where 
they  contribute  to  the  character  of  significant  facades,  their  distinguishing  visual  qualities  must  not  be  destroyed.  Further,  the  rehabilitation 
guidelines  recommend  against  changing  the  historic  appearance  of  windows  through  the  use  of  inappropriate  designs,  materials,  finishes,  or  colors 
which  radically  change  the  sash,  depth  of  reveal,  and  muntin  configuration;  the  reflectivity  and  color  of  the  glazing;  or  the  appearance  of  the 
frame. 


Windows  are  among  the  most  vulnerable  features  of 
historic  buildings  undergoing  rehabilitation.  This  is 
especially  the  case  with  rolled  steel  windows,  which  are 
often  mistakenly  not  deemed  worthy  of  preservation  in  the 

^^^  .    of  old  buildings  to  new  uses.  The  ease  with 
wiiii.n  mey  can  be  replaced  and  the  mistaken  assumption 
that  they  cannot  be  made  energy  efficient  except  at  great 
expense  are  factors  that  typically  lead  to  the  decision  to 
remove  them.  In  many  cases,  however,  repair  and  retrofit 
of  the  historic  windows  are  more  economical  than  whole- 
sale replacement,  and  all  too  often,  replacement  units  are 
unlike  the  originals  in  design  and  appearance.  If  the  win- 
dows are  important  in  establishing  the  historic  character  of 
the  building  (see  fig.  1),  insensitively  designed  replacement 
windows  may  diminish — or  destroy — the  building's  historic 
character. 

This  Brief  identifies  various  types  of  historic  steel 
windows  that  dominated  the  metal  window  market  from 
1890-1950.  It  then  gives  criteria  for  evaluating  deterioration 
and  for  determining  appropriate  treatment,  ranging  from 
routine  maintenance  and  weatherization  to  extensive 
repairs,  so  that  replacement  may  be  avoided  where  possi- 
ble.' This  information  applies  to  do-it-yourself  jobs  and  to 
large  rehabilitations  where  the  volume  of  work  warrants  the 
removal  of  all  window  units  for  complete  overhaul  by  pro- 
fessional contractors. 

This  Brief  is  not  intended  to  promote  the  repair  of  fer- 
rous metal  windows  in  every  case,  but  rather  to  insure 
that  preservation  is  always  the  first  consideration  in  a 
rehabilitation  project.  Some  windows  are  not  important 
1  defining  a  building's  historic  character;  others 
)  jignificant,  but  so  deteriorated  that  repair  is  in- 
feasible.  In  such  cases,  the  Brief  offers  guidance  in 
evaluating  appropriate  replacement  windows. 


Fig.  1  Often  highly  distinctive  in  design  and  craftsmanship,  rolled  steel 
windows  play  an  important  role  in  defining  the  architectural  character  of 
many  later  nineteenth  and  early  twentieth  century  buildings.  Art  Deco, 
Art  Moderne,  the  International  Style,  and  Post  World  War  II  Moder- 
nism depended  on  the  slim  profiles  and  streamlined  appearance  of  metal 
windows  for  much  of  their  impact.  Photo:  William  G.  Johnson. 


'The  technical  information  given  in  this  brief  is  intended  for  most  ferrous  (or 
magnetic)  metals,  particularly  rolled  steel.  While  stainless  steel  is  a  ferrous  metal, 
the  cleaning  and  repair  techniques  outlined  here  must  not  be  used  on  it  as  the  finish 
will  be  damaged.  For  information  on  cleaning  stainless  steel  and  non-ferrous 
metals,  such  as  bronze,  Monel,  or  aluminum,  refer  to  Metals  in  America's  Historic 
Buildings  (see  bibliography). 


HISTORICAL  DEVELOPMENT 

Although  metal  windows  were  available  as  early  as  1860 
from  catalogues  published  by  architectural  supply  firms, 
they  did  not  become  popular  until  after  1890.  Two  factors 
combined  to  account  for  the  shift  from  wooden  to  metal 
windows  about  that  time.  Technology  borrowed  from  the 
rolling  industry  permitted  the  mass  production  of  rolled 
steel  windows.  This  technology  made  metal  windows  cost 
competitive  with  conventional  wooden  windows.  In  addi- 
tion, a  series  of  devastating  urban  fires  in  Boston, 
Baltimore,  Philadelphia,  and  San  Francisco  led  to  the 
enactment  of  strict  fire  codes  for  industrial  and  multi- 
story commercial  and  office  buildings. 

As  in  the  process  of  making  rails  for  railroads,  rolled 
steel  windows  were  made  by  passing  hot  bars  of  steel 
through  progressively  smaller,  shaped  rollers  until  the  ap- 
propriate angled  configuration  was  achieved  (see  fig.  2). 
The  rolled  steel  sections,  generally  1/8"  thick  and  1"  - 
1  1/2"  wide,  were  used  for  all  the  components  of  the  win- 
dows: sash,  frame, and  subframe  (see  fig.  3).  With  the  ad- 
dition of  wire  glass,  a  fire-resistant  window  resulted. 
These  rolled  steel  windows  are  almost  exclusively  found  in 
masonry  or  concrete  buildings. 

A  byproduct  of  the  fire-resistant  window  was  the 
strong  metal  frame  that  permitted  the  installation  of 
larger  windows  and  windows  in  series.  The  ability  to  have 
expansive  amounts  of  glass  and  increased  ventilation 
dramatically  changed  the  designs  of  late  19th  and  early 
20th  century  industrial  and  commercial  buildings. 

The  newly  available,  reasonably  priced  steel  windows 
soon  became  popular  for  more  than  just  their  fire- 
resistant  qualities.  They  were  standardized,  extremely 
durable,  and  easily  transported.  These  qualities  led  to  the 
use  of  steel  windows  in  every  type  of  construction,  from 
simple  industrial  and  institutional  buildings  to  luxury 
commercial  and  apartment  buildings.  Casement,  double- 
hung,  pivot,  projecting,  austral,  and  continuous  windows 
differed  in  operating  and  ventilating  capacities.  Figure  4 
outlines  the  kinds  and  properties  of  metal  windows 
available  then  and  now.  In  addition,  the  thin  profiles  of 
metal  windows  contributed  to  the  streamlined  appearance 
of  the  Art  Deco,  Art  Moderne,  and  International  Styles, 
among  others. 

The  extensive  use  of  rolled  steel  metal  windows  con- 
tinued until  after  World  War  II  when  cheaper,  non- 
corroding  aluminum  windows  became  increasingly 
popular.  While  aluminum  windows  dominate  the  market 
today,  steel  windows  are  still  fabricated.  Should  replace- 
ment of  original  windows  become  necessary,  replacement 
windows  may  be  available  from  the  manufacturers  of 
some  of  the  earliest  steel  windows.  Before  an  informed 
decision  can  be  made  whether  to  repair  or  replace  metal 
windows,  however,  the  significance  of  the  windows  must 
be  determined  and  their  physical  condition  assessed. 


Cover  illustration:  from  Hope's  Metal  Windows  and  Casements: 
1818-1926,  currently  Hope's  Architectural  Products,  Inc.  Used  with  per- 
mission. 
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EVALUATION 


Historic  and  Architectural  Considerations 


.nent  of  the  significance  of  the  windows  should 
/v.gin  with  a  consideration  of  their  function  in  relation  to 
he  building's  historic  use  and  its  historic  character.  Win- 
dows that  help  define  the  building's  historic  character 
hould  be  preserved  even  if  the  building  is  being  converted 
3  a  new  use.  For  example,  projecting  steel  windows  used 
d  introduce  light  and  an  effect  of  spaciousness  to  a 
arehouse  or  industrial  plant  can  be  retained  in  the  con- 
ersion  of  such  a  building  to  offices  or  residences. 
Other  elements  in  assessing  the  relative  importance  of 
te  historic  windows  include  the  design  of  the  windows 
nd  their  relationship  to  the  scale,  proportion,  detailing 
rid  architectural  style  of  the  building.  While  it  may  be 
isy  to  determine  the  aesthetic  value  of  highly  ornamented 
indows,  or  to  recognize  the  importance  of  streamlined 
indows  as  an  element  of  a  style,  less  elaborate  windows 
in  also  provide  strong  visual  interest  by  their  small  panes 
r  projecting  planes  when  open,  particularly  in  simple, 
ladorned  industrial  buildings  (see  fig.  5). 
One  test  of  the  importance  of  windows  to  a  building  is 
i  ask  if  the  overall  appearance  of  the  building  would  be 
tanged  noticeably  if  the  windows  were  to  be  removed  or 
dically  altered.  If  so,  the  windows  are  important  in 
:fining  the  building's  historic  character,  and  should  be 
paired  if  their  physical  condition  permits. 


hysical  Evaluation 

eel  window  repair  should  begin  with  a  careful  evaluation 
?  the  physical  condition  of  each  unit.  Either  drawings  or 
lotographs,  liberally  annotated,  may  be  used  to  record 
e  location  of  each  window,  the  type  of  operability,  the 
indition  of  all  three  parts — sash,  frame   and  sub- 
line— and  the  repairs  essential  to  its  continued  use. 
Specifically,  the  evaluation  should  include:  presence  and 
gree  of  corrosion;  condition  of  paint;  deterioration  of 
e  metal  sections,  including  bowing,  misalignment  of  the 
sh,  or  bent  sections;  condition  of  the  glass  and  glazing 
mpound;  presence  and  condition  of  all  hardware, 
•ews,  bolts,  and  hinges;  and  condition  of  the  masonry 

concrete  surrounds,  including  need  for  caulking  or 

;etting  of  improperly  sloped  sills. 

Corrosion,  principally  rusting  in  the  case  of  steel  win- 

ws,  is  the  controlling  factor  in  window  repair; 

:refore,  the  evaluator  should  first  test  for  its  presence. 

rrosion  can  be  light,  medium,  or  heavy,  depending  on 

w  much  the  rust  has  penetrated  the  metal  sections.    If 
rusting  is  merely  a  surface  accumulation  or  flaking, 

n  the  corrosion  is  light.  If  the  rusting  has  penetrated 
metal  (indicated  by  a  bubbling  texture),  but  has  not 

•*rd  any  structural  damage,  then  the  corrosion  is 

he  rust  has  penetrated  deep  into  the  metal, 
*)a  is  heavy.  Heavy  corrosion  generally  results 

;ome  form  of  structural  damage, through  delamination, 


to  the  metal  section,  which  must  then  be  patched  or  splic- 
ed. A  sharp  probe  or  tool,  such  as  an  ice  pick,  can  be  us- 
ed to  determine  the  extent  of  corrosion  in  the  metal.  If 
the  probe  can  penetrate  the  surface  of  the  metal  and  brit- 
tle strands  can  be  dug  out,  then  a  high  degree  of  corrosive 
deterioration  is  present. 

In  addition  to  corrosion,  the  condition  of  the  paint,  the 
presence  of  bowing  or  misalignment  of  metal  sections,  the 
amount  of  glass  needing  replacement,  and  the  condition 
of  the  masonry  or  concrete  surrounds  must  be  assessed  in 
the  evaluation  process.  These  are  key  factors  in  determin- 
ing whether  or  not  the  windows  can  be  repaired  in  place. 
The  more  complete  the  inventory  of  existing  conditions, 
the  easier  it  will  be  to  determine  whether  repair  is  feasible 
or  whether  replacement  is  warranted. 

Rehabilitation  Work  Plan 

Following  inspection  and  analysis,  a  plan  for  the 
rehabilitation  can  be  formulated.  The  actions  necessary  to 
return  windows  to  an  efficient  and  effective  working  con- 
dition will  fall  into  one  or  more  of  the  following 
categories:  routine  maintenance,  repair,  and  weatheriza- 
tion.  The  routine  maintenance  and  weatherization 
measures  described  here  are  generally  within  the  range  of 
do-it-yourselfers.  Other  repairs,  both  moderate  and  ma- 
jor, require  a  professional  contractor.  Major  repairs  nor- 
mally require  the  removal  of  the  window  units  to  a 
workshop,  but  even  in  the  case  of  moderate  repairs,  the 
number  of  windows  involved  might  warrant  the  removal 
of  all  the  deteriorated  units  to  a  workshop  in  order  to 
realize  a  more  economical  repair  price.  Replacement  of 
windows  should  be  considered  only  as  a  last  resort. 

Since  moisture  is  the  primary  cause  of  corrosion  in  steel 
windows,  it  is  essential  that  excess  moisture  be  eliminated 
and  that  the  building  be  made  as  weathertight  as  possible 
before  any  other  work  is  undertaken.  Moisture  can  ac- 
cumulate from  cracks  in  the  masonry,  from  spalling  mor- 
tar, from  leaking  gutters,  from  air  conditioning  condensa- 
tion runoff,  and  from  poorly  ventilated  interior  spaces. 

Finally,  before  beginning  any  work,  it  is  important  to 
be  aware  of  health  and  safety  risks  involved.  Steel  win- 
dows have  historically  been  coated  with  lead  paint.  The 
removal  of  such  paint  by  abrasive  methods  will  produce 
toxic  dust.  Therefore,  safety  goggles,  a  toxic  dust 
respirator,  and  protective  clothing  should  be  worn. 
Similar  protective  measures  should  be  taken  when  acid 
compounds  are  used.  Local  codes  may  govern  the 
methods  of  removing  lead  paints  and  proper  disposal  of 
toxic  residue. 


ROUTINE  MAINTENANCE 

A  preliminary  step  in  the  routine  maintenance  of  steel 
windows  is  to  remove  surface  dirt  and  grease  in  order  to 
ascertain  the  degree  of  deterioration,  if  any.  Such  minor 
cleaning  can  be  accomplished  using  a  brush  or  vacuum 
followed  by  wiping  with  a  cloth  dampened  with  mineral 
spirits  or  denatured  alcohol. 


Double-hung  industrial  windows 
duplicated  the  look  of  traditional  wooden 
windows.  Metal  double-hung  windows  were 
early  examples  of  a  building  product  adapt- 
ed to  meet  stringent  new  fire  code  require- 
ments for  manufacturing  and  high-rise 
buildings  in  urban  areas.  Soon  supplanted 
in  industrial  buildings  by  less  expensive 
pivot  windows,  double-hung  metal  win- 
dows regained  popularity  in  the  1940s  for 
use  in  speculative  suburban  housing. 


Pivot  windows  were  an  early  type  of  in- 
dustrial window  that  combined  inexpen- 
sive first  cost  and  low  maintenance.  Pivot 
windows  became  standard  for  warehouses 
and  power  plants  where  the  lack  of  screens 
was  not  a  problem.  The  window  shown 
here  is  a  horizontal  pivot.  Windows  that 
turned  about  a  vertical  axis  were  also 
manufactured  (often  of  iron).  Such  ver- 
tical pivots  are  rare  today. 


Austral  windows  were  also  a  product  of 
the  1920s.  They  combined  the  appearance 
of  the  double-hung  window  with  the  in- 
creased ventilation  and  ease  of  operation 
of  the  projected  window.  (When  fully 
opened,  they  provided  70^0  ventilation  as 
compared  to  SO07!)  ventilation  for  double- 
hung  windows.)  Austral  windows  were 
often  used  in  schools,  libraries  and  other 
public  buildings. 


Casement  windows  adapted  the  English 
tradition  of  using  wrought  iron  casement 
with  leaded  cames  for  residential  use. 
Rolled  steel  casements  (either  single,  as 
shown,  or  paired)  were  popular  in  the 
1920s  for  cottage  style  residences  and 
Gothic  style  campus  architecture.  More 
streamlined  casements  were  popular  in  the 
1930s  for  institutional  and  small  industrial 
buildings. 


Projecting  windows,  sometimes  called 
awning  or  hopper  windows,  were  perfected 
in  the  1920s  for  industrial  and  institutional 
buildings.  They  were  often  used  in  "combi- 
nation" windows,  in  which  upper  panels 
opened  out  and  lower  panels  opened  in. 
Since  each  movable  panel  projected  to 
one  side  of  the  frame  only,  unlike  pivot 
windows,  for  example,  screens  could  be 
introduced. 


Continuous  windows  were  almost  exclusively  used  I 
dustrial  buildings  requiring  high  overhead  lighting    I  oof 
runs  of  clerestory  windows  operated  by  mech*n>cAl 
tension  rod  gears  were  typical.  L< 
of  continuous  windows  were  possil 
because  the  frames  for  such 
windows  were  often 
structural  elements 
of  the  building. 


Fig.  4  Typical  rolled  steel  windows  available  from  1890  to  the  present.  The  various  operating  and  .en  mating  cap..  ombmttio* 

with  the  aesthetics  of  the  window  style  were  important  considerations  in  the  selection  of  one  window  ivpr  over  ar. 
Sharon  C.  Park,  AIA. 


If  it  is  determined  that  the  windows  are  in  basically 
sound  condition,  the  following  steps  can  be  taken:  1) 
removal  of  light  rust,  flaking  and  excessive  paint;  2)  prim- 
ing of  exposed  metal  with  a  rust-inhibiting  primer;  3) 
replacement  of  cracked  or  broken  glass  and  glazing  com- 
pound; 4)  replacement  of  missing  screws  or  fasteners;  5) 
cleaning  and  lubrication  of  hinges;  6)  repainting  of  all 
steel  sections  with  two  coats  of  finish  paint  compatible 
with  the  primer;  and  7)  caulking  the  masonry  surrounds 
with  a  high  quality  elastomeric  caulk. 

Recommended  methods  for  removing  light  rust  include 
manual  and  mechanical  abrasion  or  the  application  of 
chemicals.  Burning  off  rust  with  an  oxy-acetylene  or  pro- 
pane torch,  or  an  inert  gas  welding  gun,  should  never  be 
attempted  because  the  heat  can  distort  the  metal.  In  addi- 
tion, such  intense  heat  (often  as  high  as  3800°  F) 
vaporizes  the  lead  in  old  paint,  resulting  in  highly  toxic 
fumes.  Furthermore,  such  heat  will  likely  result  in  broken 
glass.  Rust  can  best  be  removed  using  a  wire  brush,  an 
aluminum  oxide  sandpaper,  or  a  variety  of  power  tools 
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Fig.  5  Windows  often  provide  j  Mr<,nt  mw  r  r~r~  r  ci  .^^ 

ly  simple  or  unadorned  mduMr  %■ 

design  element  should 
uating  the  significance  of  the  x 


adapted  for  abrasive  cleaning  such  as  an  electric  drill  with 
a  wire  brush  or  a  rotary  whip  attachment.  Adjacent  sills 
and  window  jambs  may  need  protective  shielding. 

Jjst  can  also  be  removed  from  ferrous  metals  by  using 
">f  commercially  prepared  anti-corrosive  acid 
^L      *  .*s.  Effective  on  light  and  medium  corrosion, 
iese  compounds  can  be  purchased  either  as  liquids  or 
;ls.  Several  bases  are  available,  including  phosphoric 
:id,  ammonium  citrate,  oxalic  acid  and  hydrochloric 
:id.  Hydrochloric  acid  is  generally  not  recommended;  it 
in  leave  chloride  deposits,  which  cause  future  corrosion, 
hosphoric  acid-based  compounds  do  not  leave  such 
^posits,  and  are  therefore  safer  for  steel  windows, 
owever,  any  chemical  residue  should  be  wiped  off  with 
imp  cloths,  then  dried  immediately.  Industrial  blow- 
yers  work  well  for  thorough  drying.  The  use  of  running 
ater  to  remove  chemical  residue  is  never  recommended 
:cause  the  water  may  spread  the  chemicals  to  adjacent 
rfaces,  and  drying  of  these  surfaces  may  be  more  dif- 
:ult.  Acid  cleaning  compounds  will  stain  masonry; 
erefore  plastic  sheets  should  be  taped  to  the  edge  of  the 
etal  sections  to  protect  the  masonry  surrounds.  The 
me  measure  should  be  followed  to  protect  the  glazing 
om  etching  because  of  acid  contact. 
Measures  that  remove  rust  will  ordinarily  remove  flak- 
g  paint  as  well.  Remaining  loose  or  flaking  paint  can  be 
moved  with  a  chemical  paint  remover  or  with  a 
leumatic  needle  scaler  or  gun,  which  comes  with  a  series 
chisel  blades  and  has  proven  effective  in  removing  flak- 
l  paint  from  metal  windows.  Well-bonded  paint  may 
rve  to  protect  the  metal  further  from  corrosion,  and 
^^      ,    removed  unless  paint  build-up  prevents  the 
ndow  from  closing  tightly.  The  edges  should  be  feath- 
ed  by  sanding  to  give  a  good  surface  for  repainting. 
Next,  any  bare  metal  should  be  wiped  with  a  cleaning 
lvent  such  as  denatured  alcohol,  and  dried  immediately 
preparation  for  the  application  of  an  anti-corrosive 
imer.  Since  corrosion  can  recur  very  soon  after  metal 
s  been  exposed  to  the  air,  the  metal  should  be  primed 
mediately  after  cleaning.  Spot  priming  may  be  required 
riodically  as   other  repairs  are  undertaken.  Anti- 
rrosive  primers  generally  consist   of  oil-alkyd  based 
ints  rich  in  zinc  or  zinc  chromate.2  Red  lead  is  no 
lger  available  because  of  its  toxicity.  All  metal  primers, 
wever,  are  toxic  to  some  degree  and  should  be  handled 
efully.  Two  coats  of  primer  are  recommended.  Manu- 
iturer's  recommendations  should  be  followed  concern- 
;  application  of  primers. 


CPAIR 


jair  in  Place 

;  maintenance  procedures  described  above  will  be  in- 

m^         "hen  corrosion  is  extensive,  or  when  metal  win- 
^^^k.     are  misaligned.  Medium  to  heavy  corrosion 
^Huiot  done  any  structural  damage  to  the  metal  sec- 

is  can  be  removed  either  by  using  the  chemical  cleaning 


process  described  under  "Routine  Maintenance"  or  by 
sandblasting.  Since  sandblasting  can  damage  the  masonry 
surrounds  and  crack  or  cloud  the  glass,  metal  or  plywood 
shields  should  be  used  to  protect  these  materials.  The 
sandblasting  pressure  should  be  low,  80-100  pounds  per 
square  inch,  and  the  grit  size  should  be  in  the  range  of 
#10-#45.  Glass  peening  beads  (glass  pellets)  have  also  been 
successfully  used  in  cleaning  steel  sections.  While  sand- 
blasting equipment  comes  with  various  nozzle  sizes, 
pencil-point  blasters  are  most  useful  because  they  give  the 
operator  more  effective  control  over  the  direction  of  the 
spray.  The  small  aperture  of  the  pencil-point  blaster  is 
also  useful  in  removing  dried  putty  from  the  metal  sec- 
tions that  hold  the  glass.  As  with  any  cleaning  technique, 
once  the  bare  metal  is  exposed  to  air,  it  should  be  primed 
as  soon  as  possible.  This  includes  the  inside  rabbeted  sec- 
tion of  sash  where  glazing  putty  has  been  removed.  To  re- 
duce the  dust,  some  local  codes  allow  only  wet  blasting. 
In  this  case,  the  metal  must  be  dried  immediately,  general- 
ly with  a  blow-drier  (a  step  that  the  owner  should  consider 
when  calculating  the  time  and  expense  involved).  Either 
form  of  sandblasting  metal  covered  with  lead  paints  pro- 
duces toxic  dust.  Proper  precautionary  measures  should 
be  taken  against  toxic  dust  and  silica  particles. 

Bent  or  bowed  metal  sections  may  be  the  result  of 
damage  to  the  window  through  an  impact  or  corrosive  ex- 
pansion. If  the  distortion  is  not  too  great,  it  is  possible  to 
realign  the  metal  sections  without  removing  the  window  to 
a  metal  fabricator's  shop.  The  glazing  is  generally  remov- 
ed and  pressure  is  applied  to  the  bent  or  bowed  section. 
In  the  case  of  a  muntin,  a  protective  2x4  wooden  brac- 
ing can  be  placed  behind  the  bent  portion  and  a  wire 
cable  with  a  winch  can  apply  progressively  more  pressure 
over  several  days  until  the  section  is  realigned.  The  2x4 
bracing  is  necessary  to  distribute  the  pressure  evenly  over 
the  damaged  section.  Sometimes  a  section,  such  as  the 
bottom  of  the  frame,  will  bow  out  as  a  result  of  pressure 
exerted  by  corrosion  and  it  is  often  necessary  to  cut  the 
metal  section  to  relieve  this  pressure  prior  to  pressing  the 
section  back  into  shape  and  making  a  welded  repair. 

Once  the  metal  sections  have  been  cleaned  of  all  corro- 
sion and  straightened,  small  holes  and  uneven  areas 
resulting  from  rusting  should  be  filled  with  a  patching 
material  and  sanded  smooth  to  eliminate  pockets  where 
water  can  accumulate.  A  patching  material  of  steel  fibers 
and  an  epoxy  binder  may  be  the  easiest  to  apply.  This 
steel-based  epoxy  is  available  for  industrial  steel  repair;  it 
can  also  be  found  in  auto  body  patching  compounds  or  in 
plumber's  epoxy.  As  with  any  product,  it  is  important  to 
follow  the  manufacturer's  instructions  for  proper  use  and 
best  results.  The  traditional  patching  technique — melting 
steel  welding  rods  to  fill  holes  in  the  metal  sections — may 
be  difficult  to  apply  in  some  situations;  moreover,  the 
window  glass  must  be  removed  during  the  repair  process, 
or  it  will  crack  from  the  expansion  of  the  heated  metal 
sections.  After  these  repairs,  glass  replacement,  hinge 
lubrication,  painting,  and  other  cosmetic  repairs  can  be 
undertaken  as  necessary. 


'Refer  to  Table  IV.  Types  of  Paint  Used  for  Painting  Metal  in  Metals  in  America's 
Historic  Buildings,  p.  139.  (See  bibliography). 
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To  complete  the  checklist  for  routine  maintenance, 
cracked  glass,  deteriorated  glazing  compound,  missing 
screws,  and  broken  fasteners  will  have  to  be  replaced; 
hinges  cleaned  and  lubricated;  the  metal  windows  painted, 
and  the  masonry  surrounds  caulked.  If  the  glazing  must 
be  replaced,  all  clips,  glazing  beads,  and  other  fasteners 
that  hold  the  glass  to  the  sash  should  be  retained,  if  possi- 
ble, although  replacements  for  these  parts  are  still  being 
fabricated.  When  bedding  glass,  use  only  glazing  com- 
pound formulated  for  metal  windows.  To  clean  the  hinges 
(generally  brass  or  bronze),  a  cleaning  solvent  and  fine 
bronze  wool  should  be  used.  The  hinges  should  then  be 
lubricated  with  a  non-greasy  lubricant  specially  for- 
mulated for  metals  and  with  an  anti-corrosive  agent. 
These  lubricants  are  available  in  a  spray  form  and  should 
be  used  periodically  on  frequently  opened  windows. 

Final  painting  of  the  windows  with  a  paint  compatible 
with  the  anti-corrosive  primer  should  proceed  on  a  dry 
day.  (Paint  and  primer  from  the  same  manufacturer 
should  be  used.)  Two  coats  of  finish  paint  are  recom- 
mended if  the  sections  have  been  cleaned  to  bare  metal. 
The  paint  should  overlap  the  glass  slightly  to  insure 
weathertightness  at  that  connection.  Once  the  paint  dries 
thoroughly,  a  flexible  exterior  caulk  can  be  applied  to 
eliminate  air  and  moisture  infiltration  where  the  window 
and  the  surrounding  masonry  meet. 

Caulking  is  generally  undertaken  after  the  windows 
have  received  at  least  one  coat  of  finish  paint.  The 
perimeter  of  the  masonry  surround  should  be  caulked 
with  a  flexible  elastomeric  compound  that  will  adhere  well 
to  both  metal  and  masonry.  The  caulking  used  should  be 
a  type  intended  for  exterior  application,  have  a  high 
tolerance  for  material  movement,  be  resistant  to 
ultraviolet  light,  and  have  a  minimum  durability  of  10 
years.  Three  effective  compounds  (taking  price  and  other 
factors  into  consideration)  are  polyurethane,  vinyl  acrylic, 
and  butyl  rubber.  In  selecting  a  caulking  material  for  a 
window  retrofit,  it  is  important  to  remember  that  the 
caulking  compound  may  be  covering  other  materials  in  a 
substrate.  In  this  case,  some  compounds,  such  as  silicone, 
may  not  adhere  well.  Almost  all  modern  caulking  com- 
pounds can  be  painted  after  curing  completely.  Many 
come  in  a  range  of  colors,  which  eliminates  the  need  to 
paint.  If  colored  caulking  is  used,  the  windows  should 
have  been  given  two  coats  of  finish  paint  prior  to  caulk- 
ing. 


Repair  in  Workshop 

Damage  to  windows  may  be  so  severe  that  the  window 
sash  and  sometimes  the  frame  must  be  removed  for  clean- 
ing and  extensive  rust  removal,  straightening  of  bent  sec- 
tions, welding  or  splicing  in  of  new  sections,  and  reglaz- 
ing.  These  major  and  expensive  repairs  are  reserved  for 
highly  significant  windows  that  cannot  be  replaced;  the 
procedures  involved  should  be  carried  out  only  by  skilled 
workmen,  (see  fig.  6a — 6f.) 
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As  part  of  the  orderly  removal  of  windows,  each    win- 
dow should  be  numbered  and  the  parts  labelled.  The 
operable  metal  sash  should  be  dismantled  by  removing  the 
hinges;  the  fixed  sash  and,  if  necessary,  the  frame  can 
then  be  unbolted  or  unscrewed.  (The  subframe  is  usually 
left  in  place.  Built  into  the  masonry  surrounds,  it  can  C^g^k\ 
be  cut  out  with  a  torch.)  Hardware  and  hinges  should  Wr 
labelled  and  stored  together. 

The  two  major  choices  for  removing  flaking  paint  and 
corrosion  from  severely  deteriorated  windows  are  dipping 
in  a  chemical  bath  or  sandblasting.  Both  treatments  re- 
quire removal  of  the  glass.  If  the  windows  are  to  be  dip- 
ped, a  phosphoric  acid  solution  is  preferred,  as  mentioned 
earlier.  While  the  dip  tank  method  is  good  for  fairly  e  ■ 
ly  distributed  rust,  deep  set  rust  may  remain  after  dipp 
For  that  reason,  sandblasting  is  more  effective  for  he~ 
and  uneven  corrosion.  Both  methods  leave  the  metal  sec- 
tions clean  of  residual  paint.  As  already  noted,  after 
cleaning  has  exposed  the  metal  to  the  air.  it  should  be 
primed  immediately  after  drying  with  an  anti-corre- 
primer  to  prevent  rust  from  recurring. 

Sections  that  are  seriously  bent  or  bowed  must  be 
straightened  with  heat  and  applied  pressure  in  a 
workshop.  Structurally  weakened  sections  must  be  cut 
out,  generally  with  an  oxy-acetylene  torch,  and  replaced 
with  sections  welded  in  place  and  the  welds  ground 
smooth.  Finding  replacement  metal  sections.  howeser. 
may  be  difficult.  While  most  rolling  mills  are  producing 
modern  sections  suitable  for  total  replacement,  it  ma> 
difficult  to  find  an  exact  profile  match  for  a  splicing 
repair.  The  best  source  of  rolled  metal  sections  is  from 
salvaged  windows,  preferably  from  the  same  building.  ^A  ^g% 
no  salvaged  windows  are  available,  two  options  remain  ™ 
Either  an  ornamental  metal  fabricator  can  weld  fUU 
into  a  built-up  section,  or  a  steel  plant  can  mill  bar  steel 
into  the  desired  profile. 

While  the  sash  and  frame  are  removed  for  repair,  the 
subframe  and  masonry  surrounds  should  be  inspected 
This  is  also  the  time  to  reset  sills  or  to  rem.  >n 

from  the  subframe,  taking  care  to  protect  the  masonrv 
surrounds  from  damage. 

Missing  or  broken  hardware  and  hinges  should  be 
replaced  on  all  windows  that  will  be  ope 
windows,  again,  are  the  best  source  o\  rcplaccmcrv 
If  matching  parts  cannot  be  found,  it  mav  be  possible 
adapt  ready-made  items.  Such  I  substitution  mi  re 

filling  existing  holes  with  steel  epox)  or  with  plug  w 
and  tapping  in  new  screw  holes    However,  if  ihc  hardware 
is  a  highly  significant  element  ol  the  historic  writ 

may  be  worth  having  reproduction!  made 

Following  are  illustrations  of  the  repair  and  thermal 
upgrading  of  the  rolled  steel  win.     - 
Historic  Landmark  (fig.  6).  Main  ol  the  tchm.. 
described  above  were  used  during  this  cvtensisc 
tion.  The  complete  range  o\  repair  techniques  is  [hei 
marized  in  the  chart  titled  Stepi  ft  ■ 
ing  Historic  Steel  Windows  (see  fig    'i  ^ 
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fVg.  6  c.  K/'ew  o/  the  flanking  wing  of  the  State  Capitol  where  the 
rolled  steel  casement  windows  are  being  removed  for  repair. 


Fig.  6  b.  View  from  the  exterior  showing  the  deteriorated  condition 
of  the  lower  corner  of  a  window  prior  to  repair.  While  the  sash  was 
in  relatively  good  condition,  the  frame  behind  was  rusted  to  the 
point  of  inhibiting  operation. 


rig.  o  c.    View  of  the  rusted  frame  which  was  unscrewed  from  the 
subframe  and  removed  from  the  window  opening  and  taken  to  a 
workshop  for  sandblasting.  In  some  cases,  severely  deteriorated  sec- 
tions of  the  frame  were  replaced  with  new  sections  of  milled  bar 
steel. 


oo-r^ipg- 


mwe. 


Fig.  6  e.  View  looking  down  towards  the  sill.  The  cleaned  frame 
was  reset  in  the  window  opening.  The  frame  was  screwed  to  the 
refurbished  subframe  at  the  jamb  and  the  head  only.  The  screw 
holes  at  the  sill,  which  had  been  the  cause  of  much  of  the  earlier 
rusting,  were  infilled.  Vinyl  weatherstripping  was  added  to  the 
frame. 


Fig.  6  d.  View  looking  down  towards  the  sill.  The  subframes  ap- 
peared very  rusted,  but  were  in  good  condition  once  debris  was 
vacuumed  and  surface  rust  was  removed,  in  place,  with  chemical 
compounds.  Where  necessary,  epoxy  and  steel  filler  was  used  to 
patch  depressions  in  order  to  make  the  subframe  serviceable  again. 


Fig.  6  f.  View  from 
the  outside  of  the 
completely 
refurbished  window 
In  addition  to  the 
steel  repair  and  the 
installation  of  vinyl 
weatherstripping. 
the  exterior  was 
caulked  with 
polyurethane  and 
the  single  glass  was 
replaced  with 
individual  lights  of 
thermal  glass.  The 
repaired  and 
upgraded  windows 
have  comparable 
energy  efficiency 
ratings  to  new 
replacement  units 
while  retaining  the 
historic  steel  sash, 
frames  and 
subframes. 


Tk_  ?  hair  and  thermal  upgrading  of  the  historic  steel  windows  at  the  State  Capitol,  Lincoln,  Nebraska.  This  early  twentieth 
yWalaing,  designed  by  Bertram  Goodhue,  is  a  National  Historic  Landmark.  Photos:  All  photos  in  this  series  were  provided  by 
the  State  Building  Division. 


STEPS  FOR  CLEANING  AND  REPAIRING  HISTORIC  STEEL  WINDOWS 


Work  Hem 


Recommended 
Techniques 


Tools,  Products  and 
Procedures 


Notes 


1.  Removing 
dirt  and 
grease  from 
metal 


*(Must  be  done  in  a 
workshop) 

General  maintenance 
and  chemical  cleaning 


Vacuum  and  bristle  brushes  to 
remove  dust  and  dirt;  solvents 
(denatured  alcohol,  mineral 
spirits),  and  clean  cloths  to 
remove  grease. 


Solvents  can  cause  eye  and  sktn  ir- 
ritation. Operator  should 
tective  gear  and  work  in  sentilated 
area.  Solvents  should  not  cor. 
masonrv.  Do  not  flush  *uh  * 


2.  Removing 
Rust/ 
Corrosion 


Light 


Manual  and  mechanical 
abrasion 


Chemical  cleaning 


Wire  brushes,  steel  wool, 
rotary  attachments  to  electric 
drill,  sanding  blocks  and 
disks. 

Anti-corrosive  jellies  and  li- 
quids (phosphoric  acid  prefer- 
red); clean  damp  cloths. 


Handsanding  will  probab. 
necessary  for  corners.  Safe:\  goggles 
and  masks  should  be  worn. 


Protect  glass  and  metal  s*ith  pla 
sheets  attached  with  tape.  Do  not 
flush  with  water.  Work  in  sen;  iated 
area. 


Medium 


Heavy 


Sandblasting/abrasive 
cleaning 


""Chemical  dip  tank 


Low  pressure  (80-100  psi)  and 
small  grit  (#10-#45);  glass 
peening  beads.  Pencil  blaster 
gives  good  control. 


Metal  sections  dipped  into 
chemical  tank  (phosphoric 
acid  preferred)  from  several 
hours  to  24  hours. 


Removes  both  paint  and  rus: 
should  be  checked  !  ^fti 

tal  compliance    Prime  exposed     >_ 
metal  promptly  Shield  glass  and 
masonry.  Operator  should  * r 
safety  gear 

Glass  and  ha:  ould  be 

remoscd    Pi 

rust  mas  remain,  but  paint  will  be 

remoscd 


3.  Removing 
flaking 
paint. 


♦Sandblasting/ 
abrasive  cleaning 


Chemical  method 


Low  pressure  (80-100  psi)  and 
small  grit  (#10-045). 


Chemical  paint  strippers 
suitable  for  ferrous  metals. 
Clean  cloths. 


I  Kcdta    •  :  heavy  rust   Re- 

protect  .  :  metal 

prompllv    Che.  ► 

sironmentai  compliance  Open 

should  u 

Protcci  .  d  masonrs    Do  not 

flush  sMth  ssatcr    H.i. 
illation  and  pre 


Mechanical  abrasion 


4.  Aligning 
bent,  bowed 
metal 
sections 


Applied  pressure 
*Heat  and  pressure 


Pneumatic  needle  gun  chisels, 
sanding  disks. 


Wooden  frame  as  a  brace  for 
cables  and  winch  mechanism. 

Remove  to  a  workshop.  Apply 
heat  and  pressure  to  bend 
back. 


cct  operator.  base  BjOOd 
tion    Well-bonded  paint  ncr.: 
removed  if  wind     l 

Remove  glass  in  aifc«.:cj  ir 
Realignment 

(  arc  should  be  laken  that  bf         ^M 
not  deform  slender  sections  € 


/ork  Item 


Recommended 
Techniques 


Tools,  Products  and 
Procedures 


Notes 


5.  Patching 
depressions 


*(Must  be  done  in  a 
workshop) 

Epoxy  and  steel  filler 


Epoxy  fillers  with  high  con- 
tent of  steel  fibers;  plumber's 
epoxy  or  autobody  patching 
compound. 


Epoxy  patches  generally  are  easy  to 
apply,  and  can  be  sanded  smooth. 
Patches  should  be  primed. 


Welded  patches 


Weld  in  patches  using  steel 
rods  and  oxy-acetylene  torch 
or  arc  welder. 


Prime  welded  sections  after  grinding 
connections  smooth. 


6.  Splicing  in 
new  metal 
sections 


*Cut  out  decayed  sec- 
tions and  weld  in  new 
or  salvaged  sections 


Torch  to  cut  out  bad  sections 
back  to  45°  joint.  Weld  in 
new  pieces  and  grind  smooth. 


Prime  welded  sections  after  grinding 
connection  smooth. 


7.  Priming 
metal 
sections 


Brush  or  spray 
application 


At  least  one  coat  of  anti-cor- 
rosive primer  on  bare  metal. 
Zinc-rich  primers  are  general- 
ly recommended. 


Metal  should  be  primed  as  soon  as 
it  is  exposed.  If  cleaned  metal  will 
be  repaired  another  day,  spot  prime 
to  protect  exposed  metal. 


Replacing 
missing 
screws  and 
bolts 


Routine  maintenance 


Pliers  to  pull  out  or  shear  off 
rusted  heads.  Replace  screws 
and  bolts  with  similar  ones, 
readily  available. 


If  new  holes  have  to  be  tapped  into 
the  metal  sections,  the  rusted  holes 
should  be  cleaned,  filled  and  primed 
prior  to  redrilling. 


lubricating 
or  replac- 
ing hinges 
and  other 
hardware 


Routine  maintenance, 
solvent  cleaning 


Most  hinges  and  closure  hard- 
ware are  bronze.  Use  solvents 
(mineral  spirits),  bronze  wool 
and  clean  cloths.  Spray  with 
non-greasy  lubricant  contain- 
ing anti-corrosive  agent. 


Replacement  hinges  and  fasteners 
may  not  match  the  original  exactly. 
If  new  holes  are  necessary,  old  ones 
should  be  filled. 


Replacing 
glass  and 
glazing 
compound 


Standard  method  for 
application 


Pliers  and  chisels  to  remove 
old  glass,  scrape  putty  out  of 
glazing  rabbet,  save  all  clips 
and  beads  for  reuse.  Use  only 
glazing  compound  formulated 
for  metal  windows. 


Heavy  gloves  and  other  protective 
gear  needed  for  the  operator.  All 
parts  saved  should  be  cleaned  prior 
to  reinstallation. 


1.  Caulking 
masonry 
surrounds 


Standard  method  for 
application 


Good  quality  (10  year  or  bet- 
ter) elastomeric  caulking  com- 
pound suitable  for  metal. 


The  gap  between  the  metal  frame 
and  the  masonry  opening  should  be 
caulked;  keep  weepholes  in  metal 
for  condensation  run-off  clear  of 
caulk. 


2.  Repainting 
metal 
windows 


Spray  or  brush 


At  least  2  coats  of  paint  com- 
patible with  the  anti-corrosive 
primer.  Paint  should  lap  the 
glass  about  1/8"  to  form  a 
seal  over  the  glazing 
compound. 


The  final  coats  of  paint  and  the 
primer  should  be  from  the  same 
manufacturer  to  ensure  compatibili- 
ty. If  spraying  is  used,  the  glass  and 
masonry  should  be  protected. 


Fig.  7.  STEPS  FOR  CLEANING  AND  REPAIRING  HISTORIC  STEEL  WINDOWS.  Compiled  by  Sharon  C.  Park,  AIA. 


WEATHERIZATION 

Historic  metal  windows  are  generally  not  energy  efficient; 
this  has  often  led  to  their  wholesale  replacement.  Metal 
windows  can,  however,  be  made  more  energy  efficient  in 
several  ways,  varying  in  complexity  and  cost.  Caulking 
around  the  masonry  openings  and  adding  weatherstrip- 
ping,  for  example,  can  be  do-it-yourself  projects  and  are 
important  first  steps  in  reducing  air  infiltration  around  the 
windows.  They  usually  have  a  rapid  payback  period. 
Other  treatments  include  applying  fixed  layers  of  glazing 
over  the  historic  windows,  adding  operable  storm  win- 
dows, or  installing  thermal  glass  in  place  of  the  existing 
glass.  In  combination  with  caulking  and  weatherstripping, 
these  treatments  can  produce  energy  ratings  rivaling  those 
achieved  by  new  units.3 


Weatherstripping 

The  first  step  in  any  weatherization  program,  caulking, 
has  been  discussed  above  under  "Routine  Maintenance." 
The  second  step  is  the  installation  of  weatherstripping 
where  the  operable  portion  of  the  sash,  often  called  the 
ventilator,  and  the  fixed  frame  come  together  to  reduce 
perimeter  air  infiltration  (see  fig.  8).  Four  types  of 
weatherstripping  appropriate  for  metal  windows  are 
spring-metal,  vinyl  strips,  compressible  foam  tapes,  and 
sealant  beads.  The  spring-metal,  with  an  integral  friction 
fit  mounting  clip,  is  recommended  for  steel  windows  in 
good  condition.  The  clip  eliminates  the  need  for  an  ap- 
plied glue;  the  thinness  of  the  material  insures  a  tight 
closure.  The  weatherstripping  is  clipped  to  the  inside 
channel  of  the  rolled  metal  section  of  the  fixed  frame.  To 
insure  against  galvanic  corrosion  between  the  weather- 
stripping (often  bronze  or  brass),  and  the  steel  window, 
the  window  must  be  painted  prior  to  the  installation  of 
the  weatherstripping.  This  weatherstripping  is  usually  ap- 
plied to  the  entire  perimeter  of  the  window  opening,  but 
in  some  cases,  such  as  casement  windows,  it  may  be  best 
to  avoid  weatherstripping  the  hinge  side.  The  natural 
wedging  action  of  the  weatherstripping  on  the  three  sides 
of  the  window  often  creates  an  adequate  seal. 

Vinyl  weatherstripping  can  also  be  applied  to  metal  win- 
dows. Folded  into  a  "V"  configuration,  the  material 
forms  a  barrier  against  the  wind.  Vinyl  weatherstripping  is 
usually  glued  to  the  frame,  although  some  brands  have  an 
adhesive  backing.  As  the  vinyl  material  and  the  applied 
glue  are  relatively  thick,  this  form  of  weatherstripping 
may  not  be  appropriate  for  all  situations. 

Compressible  foam  tape  weatherstripping  is  often  best 
for  large  windows  where  there  is  a  slight  bending  or 
distortion  of  the  sash.  In  some  very  tall  windows  having 
closure  hardware  at  the  sash  mid-point,  the  thin  sections 


'One  measure  of  energy  efficiency  is  the  U-value  (the  number  of  BTUs  per  hour 
transferred  through  a  square  foot  of  material).  The  lower  the  U-value,  the  better 
the  performance.  According  to  ASHRAE  HANDBOOK-1977  Fundamentals,  the 
U-value  of  historic  rolled  steel  sash  with  single  glazing  is  1.3.  Adding  storm  win- 
dows to  the  existing  units  or  reglazing  with  5/8"  insulating  glass  produces  a 
U-value  of  .69.  These  methods  of  weatherizing  historic  steel  windows  compare 
favorably  with  rolled  steel  replacement  alternatives:  with  factory  installed  I"  in- 
sulating glass  (.67  U-value);  with  added  thermal-break  construction  and  factory 
finish  coatings  (.62  U-value). 
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of  the  metal  window  will  bow  away   from  the  frame  near 
the  top.  If  the  gap  is  not  more  than  1/4",  foam 
weatherstripping  can  normally  fill  the  space.  If  the  gap  ex- 
ceeds this,  the  window  may  need  to  be  realigned  to  close 
more  tightly.  The  foam  weatherstripping  comes  either 
with  an  adhesive  or  plain  back;  the  latter  variety  required 
application  with  glue.  Compressible  foam  requires  more^ 
frequent  replacement  than  either  spring-metal  or  \in>l 
weatherstripping. 

A  fourth  type  of  successful  weatherstripping  involves 
the  use  of  a  caulking  or  sealant  bead  and  a  polyethylene 
bond  breaker  tape.  After  the  window  frame  has  been 
thoroughly  cleaned  with  solvent,  permitted  to  dry.  and 
primed,  a  neat  bead  of  low  modulus  (firm  setting)  caulk, 
such  as  silicone,  is  applied.  A  bond  breaker  tape  is  then 
applied  to  the  operable  sash  covering  the  metal  section 
where  contact  will  occur.  The  window  is  then  closed  until 
the  sealant  has  set  (2-7  days,  depending  on  temperature 
and  humidity).  When  the  window  is  opened,  the  bead  *ill 
have  taken  the  shape  of  the  air  infiltration  gap  and  the 
bond  breaker  tape  can  be  removed.  This  weatherstripping 
method  appears  to  be  successful  for  all  types  of  metal 
windows   with  varying  degrees  of  air  infiltration. 

Since  the  several  types  of  weatherstripping  are  ap- 
propriate for  different  circumstances,  it  may  be  necessar] 
to  use  more  than  one  type  on  any  given  building.  Suc- 
cessful weatherstripping  depends  upon  using  the  thinnest 
material  adequate  to  fill  the  space  through  *hich  air 
enters.  Weatherstripping  that  is  too  thick  can  spring  the 
hinges,  thereby  resulting   in  more  garv 
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FOR  METAL  WINDOW  S    W\ 
part  of  upgrading  the  thermal 
The  chart  above  shows  the  jamb 
weatherstripping  in  place  I  ■ 


Thermal  Glazing 

The  third  weatherization  treatment  is  to  install  an  addi- 
P^^*v'iyer  of  glazing  to  improve  the  thermal  efficiency 
—         »  xisting  window.  The  decision  to  pursue  this  treat- 
em  should  proceed  from  careful  analysis.    Each  of  the 
most  common  techniques  for  adding  a  layer  of  glazing 
will  effect  approximately  the  same  energy  savings  (approx- 
imately double  the  original  insulating  value  of  the  win- 
dows); therefore,  cost  and  aesthetic  considerations  usually 
determine  the  choice  of  method.  Methods  of  adding  a 
layer  of  glazing  to  improve  thermal  efficiency  include  ad- 
ding a  new  layer  of  transparent  material  to  the  window; 
adding  a  separate  storm  window;  and  replacing  the  single 
layer  of  glass  in  the  window  with  thermal  glass. 

The  least  expensive  of  these  options  is  to  install  a  clear 
material  (usually  rigid  sheets  of  acrylic  or  glass)  over  the 
original  window.  The  choice  between  acrylic  and  glass  is 
generally  based  on  cost,  ability  of  the  window  to  support 
the  material,  and  long-term  maintenance  outlook.  If  the 
material  is  placed  over  the  entire  window  and  secured  to 
the  frame,  the  sash  will  be  inoperable.  If  the  continued 
use  of  the  window  is  important  (for  ventilation  or  for  fire 
exits),  separate  panels  should  be  affixed  to  the  sash 
without  obstructing  operability  (see  fig.  9).  Glass  or 
acrylic  panels  set  in  frames  can  be  attached  using  mag- 
netized gaskets,  interlocking  material  strips,  screws  or 
adhesives.  Acrylic  panels  can  be  screwed  directly  to 
the  metal  windows,  but  the  holes  in  the  acrylic  panels 
should  allow  for  the  expansion  and  contraction  of  this 
h^^         \  compressible  gasket  between  the  prime  sash 
^JrrfTuic  storm  panel  can  be  very  effective  in  establishing  a 
thermal  cavity  between  glazing  layers.  To  avoid  condensa- 
tion, 1/8"  cuts  in  a  top  corner  and  diagonally  opposite 
bottom  corner  of  the  gasket  will  provide  a  vapor  bleed, 
through  which  moisture  can  evaporate.  (Such  cuts,  how- 
ever, reduce  thermal  performance  slightly.)  If  condensa- 
tion does  occur,  however,  the  panels  should  be  easily  re- 
movable in  order  to  wipe  away  moisture  before  it  causes 
corrosion. 

The  second  method  of  adding  a  layer  of  glazing  is  to 
have  independent  storm  windows  fabricated.  (Pivot  and 
austral  windows,  however,  which  project  on  either  side  of 
the  window  frame  when  open,  cannot  easily  be  fitted  with 
storm  windows  and  remain  operational.)  The  storm  win- 
dow should  be  compatible  with  the  original  sash  con- 
figuration. For  example,  in  paired  casement  windows, 
either  specially  fabricated  storm  casement  windows  or 
sliding  units  in  which  the  vertical  meeting  rail  of  the  slider 
reflects  the  configuration  of  the  original  window  should 
be  installed.  The  decision  to  place  storm  windows  on  the 
inside  or  outside  of  the  window  depends  on  whether  the 
historic  window  opens  in  or  out,  and  on  the  visual  impact 
the  addition  of  storm  windows  will  have  on  the  building. 
Exterior  storm  windows,  however,  can  serve  another  pur- 
^nr>se  besides  saving  energy:  they  add  a  layer  of  protection 
ollutants  and  vandals,  although  they  will  par- 
it?,  e  the  prime  window.  For  highly  ornamental 
"windows  this  protection  can  determine  the  choice  of  ex- 
terior rather  then  interior  storm  windows. 


The  third  method  of  installing  an  added  layer  of  glazing 
is  to  replace  the  original  single  glazing  with  thermal  glass. 
Except  in  rare  instances  in  which  the  original  glass  is  of 
special  interest  (as  with  stained  or  figured  glass),  the  glass 
can  be  replaced  if  the  hinges  can  tolerate  the  weight  of  the 
additional  glass.  The  rolled  metal  sections  for  steel  win- 
dows are  generally  from  1"  -  1  1/2"  thick.  Sash  of  this 
thickness  can  normally  tolerate  thermal  glass,  which 
ranges  from  3/8"  -  5/8".  (Metal  glazing  beads,  readily 
available,  are  used  to  reinforce  the  muntins,  which  hold 
the  glass.)  This  treatment  leaves  the  window  fully  opera- 
tional while  preserving  the  historic  appearance.  It  is, 
however,  the  most  expensive  of  the  treatments  discussed 
here.  (See  fig.  6f)- 
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Fig.  9  Two  examples  of  adding  a  second  layer  of  glazing  in  order  to  im- 
prove the  thermal  performance  of  historic  steel  windows.  Scheme  A 
(showing  jamb  detail)  is  of  a  'A"  acrylic  panel  with  a  closed  cell  foam 
gasket  attached  with  self-tapping  stainless  steel  screws  directly  to  the  ex- 
terior of  the  outwardly  opening  sash.  Scheme  B  (showing  jamb  detail)  is 
of  a  glass  panel  in  a  magnetized  frame  affixed  directly  to  the  interior  of 
the  historic  steel  sash.  The  choice  of  using  glass  or  acrylic  mounted  on 
the  inside  or  outside  will  depend  on  the  ability  of  the  window  to  tolerate 
additional  weight,  the  location  and  size  of  the  window,  the  cost,  and  the 
long-term  maintenance  outlook.  Drawing:  Sharon  C.  Park,  AIA. 


WINDOW  REPLACEMENT 

Repair  of  historic  windows  is  always  preferred  within  a 
rehabilitation  project.  Replacement  should  be  considered 
only  as  a  last  resort.  However,  when  the  extent  of 
deterioration  or  the  unavailability  of  replacement  sections 
renders  repair  impossible,  replacement  of  the  entire  win- 
dow may  be  justified.  In  the  case  of  significant  windows, 
replacement  in  kind  is  essential  in  order  to  maintain  the 
historic  character  of  the  building.  However,  for  less 
significant  windows,  replacement  with  compatible  new 
windows  may  be  acceptable.  In  selecting  compatible 
replacement  windows,  the  material,  configuration,  color, 
operability,  number  and  size  of  panes,  profile  and  propor- 
tion of  metal  sections,  and  reflective  quality  of  the 
original  glass  should  be  duplicated  as  closely  as  possible. 
A  number  of  metal  window  manufacturing  companies 
produce  rolled  steel  windows.  While  stock  modern  win- 
dow designs  do  not  share  the  multi-pane  configuration  of 

11 


ndows,  most  of  these  manufacturers  can 
the  historic  configuration  if  requested,  and  the 
excessive  for  large  orders  (see  figs.  10a  and 
e  manufacturers  still  carry  the  standard  pre- 
ir  II  multi-light  windows  using  the  traditional 
or  14"  x  20"  glass  sizes  in  industrial,  commer- 
ity,  and  residential  configurations.  In  addition, 
he  modern  steel  windows  have  integral 
ipping,  thermal  break  construction,  durable 
ngs,  insulating  glass,  and  other  desirable 


\ 


For  product  information  on  replacement  windows,  the 
owner,  architect,  or  contractor  should  consult  manufac- 
turers' catalogues,  building  trade  journals,  or  the  Steel 
Window  Institute,  1230  Keith  Building,  Cleveland,  Ohio 
44115. 


SUMMARY 

The  National  Park  Service  recommends  the  retention  of 
significant  historic  metal  windows  whenever  possible. 
Such  windows,  which  can  be  a  character-defining  feature 
of  a  historic  building,  are  too  often  replaced  with  ii 
propriate  units  that  impair  rather  than  complement  the 
overall  historic  appearance.  The  repair  and  thermal 
upgrading  of  historic  steel  windows  is  more  practicable 
than  most  people  realize.  Repaired  and  properly  maintain- 
ed metal  windows  have  greatly  extended  service  h-. 
They  can  be  made  energy  efficient  while  maintaining  their 
contribution  to  the  historic  character  of  the  building. 
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The  Secretary  of  the  Interior's  "Standards  for  Rehabilitation"  require  that  deteriorated  architectural  features  shall  be  repaired  rather  than 
replaced.  When  the  severity  of  deterioration  requires  removal  of  historic  material,  its  replacement  should  match  the  material  being  replaced 
in  composition,  design,  color,  texture,  and  other  visual  qualities. 


terete"  is  a  name  applied  to  any  of  a  number  of 
>ositions  consisting  of  sand,  gravel,  crushed  stone, 
her  coarse  material,  bound  together  with  various 

^^      t  ititious  materials,  such  as  lime  or 
nts.  wnen  water  is  added,  the  mix  undergoes  a 
deal  reaction  and  hardens.  An  extraordinarily  ver- 

building  material,  concrete  is  used  for  the 
arian,  the  ornamental,  and  the  monumental.  While 

proponents  of  modern  concrete  considered  it  to 
jrmanent,  it  is,  like  all  materials,  subject  to 
ioration.  This  Brief  surveys  the  principal  problems 
d  by  concrete  deterioration,  their  likely  causes,  and 
Daches  to  their  remedies.  In  almost  every  instance, 
dial  work  should  only  be  undertaken  by  qualified 
ssionals.  Faulty  concrete  repair  can  worsen  struc- 

problems  and  lead  to  further  damage  or  safety 
rds.  Concrete  repairs  are  not  the  province  of  do- 
lrselfers.  Consequently,  the  corrective  measures 
ssed  here  are  included  for  general  information 
Dses  only;  they  do  not  provide  "how  to"  advice. 


TORICAL  OVERVIEW 

tomans  found  that  the  mixture  of  lime  putty  with 
>lana,  a  fine  volcanic  ash,  would  harden  under 
.  The  result  was  possibly  the  first  hydraulic  ce- 
lt became  a  major  feature  of  Roman  building 
ce,  and  was  used  in  many  buildings  and  engi- 
^  Projects  such  as  bridges  and  aqueducts.  Con- 
'  -y  was  kept  alive  during  the  Middle 

5i^piftA  and  Africa,  with  the  Spanish  introduc- 
form  of  concrete  to  the  New  World  in  the  first 
es  of  the  16th  century.  It  was  used  by  both  the 
sh  and  English  in  coastal  areas  stretching  from 


Florida  to  South  Carolina.  Called  "tapia,"  or  "tabby," 
the  substance  was  a  creamy  white,  monolithic  masonry 
material  composed  of  lime,  sand,  and  an  aggregate  of 
shells,  gravel,  or  stone  mixed  with  water.  This  mass  of 
material  was  placed  between  wooden  forms,  tamped, 
and  allowed  to  dry,  the  building  arising  in  layers, 
about  one  foot  at  a  time. 

Despite  its  early  use,  concrete  was  slow  in  achieving 
widespread  acceptance  as  a  building  material  in  the 
United  States.  In  1853,  the  second  edition  of  Orson  S. 
Fowler's  A  Home  for  All  publicized  the  advantages  of 
"gravel  wall"  construction  to  a  wide  audience,  and 
poured  gravel  wall  buildings  appeared  across  the 
United  States  (see  fig.  1).  Seguin,  Texas,  35  miles  east 


Fig.  1.  Milton  House,  Milton,  Wisconsin  (1844).  An  early  example  of 
gravel  wall  construction  with  12-  to  15-inch  thick  monolithic  concrete 
walls  coated  on  the  exterior  with  stucco.  Photo:  William  B.  Coney. 


of  San  Antonio,  came  to  be  called  "The  Mother  of 
Concrete  Cities"  for  some  90  concrete  buildings  made 
from  local  "lime  water"  and  gravel  (see  fig.  2).  Im- 
pressed by  the  economic  advantages  of  poured  gravel 
wall  or  "lime-grout"  construction,  the  Quartermaster 
General's  Office  of  the  War  Department  embarked  on 
a  campaign  to  improve  the  quality  of  building  for  fron- 
tier military  posts.  As  a  result,  lime-grout  structures 
were  built  at  several  western  posts,  such  as  the 
buildings  that  were  constructed  with  12-  or  18-inch- 
thick  walls  at  Fort  Laramie,  Wyoming  between  1872 
and  1885.  By  the  1880s  sufficient  experience  had  been 
gained  with  unreinforced  concrete  to  permit  construc- 
tion of  much  larger  buildings.  The  Ponce  de  Leon 
Hotel  in  St.  Augustine,  Florida,  is  a  notable  example 
from  this  period  (see  fig.  3). 

Reinforced  concrete  in  the  United  States  dates  from 
1860,  when  S.T.  Fowler  obtained  a  patent  for  a  rein- 
forced concrete  wall.  In  the  early  1870s  William  E. 
Ward  built  his  own  house  in  Port  Chester,  New  York, 
using  concrete  reinforced  with  iron  rods  for  all  struc- 
tural elements.  Despite  these  developments,  such  con- 
struction remained  a  novelty  until  after  1880,  when  in- 


novations introduced  by  Ernest  L.  Ransome  made  rein- 
forced concrete  more  practicable.  The  invention  of  the 
horizontal  rotary  kiln  allowed  production  of  a  cheaper, 
more  uniform  and  reliable  cement,  and  led  to  the 
greatly  increased  acceptance  of  concrete  after  1900. 

During  the  early  20th  century  Ransome  in  Beverly, 
Massachusetts,  Albert  Kahn  in  Detroit,  and  Richard  E. 
Schmidt  in  Chicago  promoted  concrete  for  utilitarian 
buildings  with  their  "factory  style,"  featuring  an  ex- 
posed concrete  skeleton  filled  with  expanses  of  glass. 
Thomas  Edison's  cast-in-place  reinforced  concrete 
homes  in  Union  Township,  New  Jersey,  proclaimed  a 
similarly  functional  emphasis  in  residential  construc- 
tion (see  fig.  4).  From  the  1920s  onward,  concrete 
began  to  be  used  with  spectacular  design  results:  in 
James  J.  Earley  and  Louis  Bourgeois'  exuberant,  grace- 
ful Baha'i  Temple  in  Wilmette,  Illinois  (see  cover);  and 
in  Frank  Lloyd  Wright's  masterpiece  "Fallingwater" 
near  Mill  Run,  Pennsylvania  (see  fig.  5).  Eero 
Saarinen's  soaring  Terminal  Building  at  Dulles  Interna- 
tional Airport  outside  Washington,  D.C.,  exemplifies 
the  masterful  use  of  concrete  achieved  in  the  Modern 
era. 


Fig.  2.  Sebastopol  House,  Seguin,  Texas  (1856).  This  Greek  Revival 
dwelling  is  one  of  the  few  remaining  poured-in-place  concrete  structures  in 
this  Texas  town  noted  for  its  construction  of  over  90  concrete  buildings  in 
the  mid-nineteenth  century.  The  high  parapets  surrounding  the  flat  roof 
were  lined  and  served  as  a  water  reservoir  to  cool  the  house.  Photo:  Texas 
Historical  Commission. 


Fig.  4.  Thomas  A.  Edison's  Cast-in-Place  Houses,  Union  Township,  New 
Jersey  (1909).  This  construction  photo  shows  the  formwork  for  the  cast-in- 
place  reinforced  concrete  houses  built  as  low-cost  housing  using  a  standard 
15-  by  30-foot  module.  Photo:  Edison  National  Historical  Site. 


Fig.  3.  Ponce  de  Leon  Hotel,  St.  Augustine,  Florida  (1885-87).  An  exam- 
ple of  unreinforced  concrete  used  on  a  grand  scale,  this  Spanish  Colonial 
Revival  hotel  was  designed  by  Carrere  and  Hastings  and  commissioned  by 
railroad  magnate  Henry  Flagler.  The  building  now  serves  as  the  main 
campus  hall  for  Flagler  College.  Photo:  Flagler  College. 


Fig.  5.  "Fallingwater," 
near  Mill  Run,  Penn- 
sylvania (1936-37).  This 
dramatic  reinforced  con- 
crete residence  by  Frank 
Uoyd  Wright  is  anchored 
into  bedrock  on  the 
hillside  and  cantilevered 
over  the  stream.  The  great 
tensile  strength  of  rein- 
forced concrete  made  this 
type  of  construction  possi- 
ble. Photo:  Paul  Mayen. 


Types  of 'Concrete 
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Unreinforced  concrete  is  a  composite  material  containing  ag- 
gregates (sand,  gravel,  crushed  shell,  or  rock)  held  together 
by  a  cement  combined  with  water  to  form  a  paste,  and  gets 
its  name  from  the  fact  that  it  does  not  have  any  iron  or  steel 
reinforcing  bars.  It  was  the  earliest  form  of  concrete.  The  in- 
gredients become  a  plastic  mass  that  hardens  as  the  concrete 
hydrates,  or  "cures."  Unreinforced  concrete,  however,  is 
relatively:-  weak,  and  since  the  rum  of  the  century  has  largely  , 
beert  replaced  by  reinforced  concrete-  Keinforced  concrete  is 
conrete  strengthened,  by1  the  inclusion'. 
merease  the, tertsile  strength?  of/coiKretef.  Both;  unr 
and  reinforced;  concrete:  can  be  either  cast  in'  place  or 
Cast-m-pkux  concrete  is  poured  on-site  into '-a-  previously/ 
erected  formwork  that'  is  removed'  after  the  concrete  hasisefe" 
Precast  concrete  is  molded  off-site  into  building  components: 
More  recent  developments  in  concrete  technology  include 
post-tensioned  concrete  and  presrressed  concrete,  which  feature 
greater  strength-  and.  reduced  cracking,  in  reinforced  struc- 
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CAUSES  OF  CONCRETE  DETERIORATION 

Deterioration  in  concrete  can  be  caused  by  en- 
vironmental factors,  inferior  materials,  poor  workman- 
ship, inherent  structural  design  defects,  and  inade- 
quate maintenance  (see  figs.  6,  7,  and  8). 

Environmental  factors  are  a  principal  source  of  concrete 
deterioration.  Concrete  absorbs  moisture  readily,  and 
this  is  particularly  troublesome  in  regions  of  recurrent 

eeze-thaw  cycles.  Freezing  water  produces  expansive 
ressure  in  the  cement  paste  or  in  nondurable  ag- 
gregates. Carbon  dioxide,  another  atmospheric  compo- 
nent, can  cause  the  concrete  to  deteriorate  by  reacting 
with  the  cement  paste  at  the  surface. 

Materials  and  xvorkmanship  in  the  construction  of  early 
concrete  buildings  are  potential  sources  of  problems. 
For  example,  aggregates  used  in  early  concrete,  such 
as  cinders  from  burned  coal  and  certain  crushed  brick, 
absorb  water  and  produce  a  weak  and  porous  con- 
crete. Alkali-aggregate  reactions  within  the  concrete 
can  result  in  cracking  and  white  surface  staining.  Ag- 


Fig.  6.  Battery  Fortifications,  Ft.  Washington,  Maryland  (1891-97).  This 
unreinforced  concrete  fortification  exhibits  several  kinds  of  deterioration: 
the  diagonal  structural  crack  due  to  uneven  settlement,  the  long  horizontal 
crack  at  the  cold  joint,  the  spoiling  of  the  concrete  surface  coating,  and 
vegetative  growth.  Photo:  Sharon  C.  Park,  A1A. 


Fig.  7.  Battery  Commander's  Station,  Ft.  Washington,  Maryland  (1904). 
This  reinforced  concrete  tower  with  a  cantilevered  balcony  is  showing 
serious  deterioration.  Water  has  penetrated  the  slab,  causing  freeze-thaw 
spoiling  around  the  posts  and  corrosion  of  the  reinforcing  bars.  This  inter- 
nal corrosion  is  causing  expansion  inside  the  slab  and  creating  major 
horizontal  cracks  in  the  concrete.  Under  the  balcony  can  be  seen  the  net- 
work of  hardened  white  calcified  deposits,  which  have  exuded  through 
cracks  inline  concrete  as  a  result  of  alkali-aggregate  reaction.  Photo:  Lee 
H.  Nelson,  FA1A. 


Fig.  8.  Meridian  Hill,  Washington,  D.C.  (1934).  This  reinforced  concrete 
pier  has  lost  much  of  its  projecting  molding  partly  from  accidental  impact 
and  partly  from  spoiling  induced  by  freeze-thaw  action.  Evidence  of 
moisture  leaching  out  from  the  interior  through  cracks  is  seen  as  white 
deposits  on  the  surface  of  this  exposed  aggregate  concrete.  Photo:  Lee  H. 
Nelson,  FALA. 


gregates  were  not  always  properly  graded  by  size  to 
ensure  an  even  distribution  of  elements  from  small  to 
large.  The  use  of  aggregates  with  similarly  sized  par- 
ticles normally  produced  a  poorly  consolidated  and 
therefore  weaker  concrete. 


Earlv  builders  sometimes  inadvertently  compromised 
COnottC  by  using  seawater  or  beach  sand  in  the  mix  or 
by  using  calcium  chloride  or  a  similar  salt  as  an  ad- 
ditive to  make  the  concrete  more  "fireproof."  A  com- 
mon practice,  until  recently,  was  to  add  salt  to 
strengthen  concrete  or  to  lower  the  freezing  point 
during  cold-weather  construction.  These  practices 
cause  problems  over  the  long  term. 

In  addition,  early  concrete  was  not  vibrated  when 
poured  into  forms  as  it  is  today.  More  often  it  was 
tamped  or  rodded  to  consolidate  it,  and  on  floor  slabs 
it  was  often  rolled  with  increasingly  heavier  rollers 
filled  with  water.  These  practices  tended  to  leave  voids 
(areas  of  no  concrete)  at  congested  areas,  such  as  at 
reinforcing  bars  at  column  heads  and  other  critical 
structural  locations.  Areas  of  connecting  voids  seen 
when  concrete  forms  are  removed  are  known  as 
"honeycombs"  and  can  reduce  the  protective  cover 
over  the  reinforcing  bars. 

Other  problems  caused  by  poor  workmanship  are 
not  unknown  today.  If  the  first  layer  of  concrete  is 
allowed  to  harden  before  the  next  one  is  poured  next 
to  or  on  top  of  it,  joints  can  form  at  the  interface  of 
the  layers.  In  some  cases,  these  "cold  joints"  visibly 
detract  from  the  architecture,  but  are  otherwise  harm- 
less. In  other  cases,  "cold  joints"  can  permit  water  to 
infiltrate,  and  subsequent  free-thaw  action  can  cause 
the  joints  to  move.  Dirt  packed  in  the  joints  allows 
weeds  to  grow,  further  opening  paths  for  water  to 
enter.  Inadequate  curing  can  also  lead  to  problems.  If 
moisture  leaves  newly  poured  concrete  too  rapidly 
because  of  low  humidity,  excessive  exposure  to  sun  or 
wind,  or  use  of  too  porous  a  substrate,  the  concrete 
will  develop  shrinkage  cracks  and  will  not  reach  its  full 
potential  strength. 

Structural  Design  Defects  in  historic  concrete  structures 
can  be  an  important  cause  of  deterioration.  For  exam- 
ple, the  amount  of  protective  concrete  cover  around 
reinforcing  bars  was  often  insufficient.  Another  design 
problem  in  early  concrete  buildings  is  related  to  the 
absence  of  standards  for  expansion-contraction  joints  to 
prevent  stresses  caused  by  thermal  movements,  which 
may  result  in  cracking. 

Improper  Maintenance  of  historic  buildings  can  cause 
long-term  deterioration  of  concrete.  Water  is  a  prin- 
cipal source  of  damage  to  historic  concrete  (as  to 
almost  every  other  material)  and  prolonged  exposure 
to  it  can  cause  serious  problems.  Unrepaired  roof  and 
plumbing  leaks,  leaks  through  exterior  cladding,  and 
unchecked  absorption  of  water  from  damp  earth  are 
potential  sources  of  building  problems.  Deferred  repair 
of  cracks  allowing  water  penetration  and  freeze-thaw 
attacks  can  even  cause  a  structure  to  collapse.  In  some 
cases  the  application  of  waterproof  surface  coatings  can 
aggravate  moisture-related  problems  by  trapping  water 
vapor  within  the  underlying  material. 


MAJOR  SIGNS  OF  CONCRETE 
DETERIORATION 

Cracking  occurs  over  time  in  virtually  all  concrete. 
Cracks  vary  in  depth,  width,  direction,  pattern,  loca- 
tion, and  cause.  Cracks  can  be  either  active  or  dormant 
(inactive).  Active  cracks  widen,  deepen,  or  migrate 
through  the  concrete.  Dormant  cracks  remain  un- 
changed. Some  dormant  cracks,  such  as  those  caused 
by  shrinkage  during  the  curing  process,  pose  no 
danger,  but  if  left  unrepaired,  they  can  provide  conve- 
nient channels  for  moisture  penetration,  which  normal- 
ly causes  further  damage. 

Structural  cracks  can  result  from  temporary  or  con- 
tinued overloads,  uneven  foundation  settling,  or 
original  design  inadequacies.  Structural  cracks  are  ac- 
tive if  the  overload  is  continued  or  if  settlement  is 
ongoing;  they  are  dormant  if  the  temporary  overloads 
have  been  removed,  or  if  differential  settlement  has 
stabilized.  Thermally-induced  cracks  result  from 
stresses  produced  by  temperature  changes.  They  fre- 
quently occur  at  the  ends  or  corners  of  older  concrete 
structures  built  without  expansion  joints  capable  of 
relieving  such  stresses.  Random  surface  cracks  (also 
called  "map"  cracks  due  to  their  resemblance  to  the 
lines  on  a  road  map)  that  deepen  over  time  and  exude 
a  white  gel  that  hardens  on  the  surface  are  caused  by 
an  adverse  reaction  between  the  alkalis  in  a  cement 
and  some  aggregates. 

Since  superficial  repairs  that  do  not  eliminate 
underlying  causes  will  only  tend  to  aggravate  prob- 
lems, professional  consultation  is  recommended  in 
almost  every  instance  where  noticable  cracking  occurs. 

Spoiling  is  the  loss  of  surface  material  in  patches  of 
varying  size.  It  occurs  when  reinforcing  bars  corrode, 
thus  creating  high  stresses  within  the  concrete.  As  a 
result,  chunks  of  concrete  pop  off  from  the  surface. 
Similar  damage  can  occur  when  water  absorbed  by 
porous  aggregates  freezes.  Vapor-proof  paints  or 
sealants,  which  trap  moisture  beneath  the  surface  of 
the  impermeable  barrier,  also  can  cause  spalling.  Spall- 
ing  may  also  result  from  the  improper  consolidation  of 
concrete  during  construction.  In  this  case,  water-rich 
cement  paste  rises  to  the  surface  (a  condition  known 
as  laitance).  The  surface  weakness  encourages  scaling, 
which  is  spalling  in  thin  layers. 

Deflection  is  the  bending  or  sagging  of  concrete 
beams,  columns,  joists,  or  slabs,  and  can  seriously  af- 
fect both  the  strength  and  structural  soundness  of  con- 
crete. It  can  be  produced  by  overloading,  by  corrosion, 
by  inadequate  construction  techniques  (use  of  low- 
strength  concrete  or  undersized  reinforcing  bars,  for 
example),  or  by  concrete  creep  (long-term  shrinkage).        ^ 
Corrosion  may  cause  deflection  by  weakening  and  ^ 

ultimately  destroying  the  bond  between  the  rebar  and     v 
the  concrete,  and  finally  by  destroying  the  reinforcing 
bars  themselves.  Deflection  of  this  type  is  preceded  by 
significant  cracking  at  the  bottom  of  the  beams  or  at 
column  supports.  Deflection  in  a  structure  without 
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widespread  cracking,  spalling,  or  corrosion  is  frequent- 
ly due  to  concrete  creep. 
^^tains  can  be  produced  by  alkali-aggregate  reaction, 
^Piich  forms  a  white  gel  exuding  through  cracks  and 
..ardening  as  a  white  stain  on  the  surface.  Ef- 
florescence is  a  white,  powdery  stain  produced  by  the 
leaching  of  lime  from  Portland  cement,  or  by  the  pre- 
World  War  II  practice  of  adding  lime  to  whiten  the 
concrete.  Discoloration  can  also  result  from  metals  in- 
serted into  the  concrete,  or  from  corrosion  products 
dripping  onto  the  surface. 

Erosion  is  the  weathering  of  the  concrete  surface  by 
wind,  rain,  snow,  and  salt  air  or  spray.  Erosion  can 
also  be  caused  by  the  mechanical  action  of  water  chan- 
neled over  concrete,  by  the  lack  of  drip  grooves  in 
beltcourses  and  sills,  and  by  inadequate  drainage. 

Corrosion,  the  rusting  of  reinforcing  bars  in  concrete, 
can  be  a  most  serious  problem.  Normally,  embedded 
reinforcing  bars  are  protected  against  corrosion  by  be- 
ing buried  within  the  mass  of  the  concrete  and  by  the 
high  alkalinity  of  the  concrete  itself.  This  protection, 
however,  can  be  destroyed  in  two  ways.  First,  by  car- 
bonation,  which  occurs  when  carbon  dioxide  in  the  air 
reacts  chemically  with  cement  paste  at  the  surface  and 
reduces  the  alkalinity  of  the  concrete.  Second,  chloride 
ions  from  salts  combine  with  moisture  to  produce  an 
electrolyte  that  effectively  corrodes  the  reinforcing  bars. 

«lorides  may  come  from  seawater  additives  in  the 
ginal  mix,  or  from  prolonged  contact  with  salt  spray 
jT  de-icing  salts.  Regardless  of  the  cause,  corrosion  of 
reinforcing  bars  produces  rust,  which  occupies  signifi- 
cantly more  space  than  the  original  metal,  and  causes 
expansive  forces  within  the  concrete.  Cracking  and 
spalling  are  frequent  results.  In  addition,  the  load- 
carrying  capacity  of  the  structure  can  be  diminished  by 
the  loss  of  concrete,  by  the  loss  of  bond  between  rein- 
forcing bars  and  concrete,  and  by  the  decrease  in 
thickness  of  the  reinforcing  bars  themselves.  Rust 
stains  on  the  surface  of  the  concrete  are  an  indication 
that  internal  corrosion  is  taking  place. 


PLANNING  FOR  CONCRETE  PRESERVATION 

Whatever  the  causes  of  deterioration,  careful  analysis, 
supplemented  by  testing,  is  vital  to  the  success  of  any 
historic  concrete  repair  project.  Undertaken  by  ex- 
perienced engineers  or  architects,  the  basic  steps  in  a 
program  of  testing  and  analysis  are  document  review, 
field  survey,  testing,  and  analysis. 

Document  Review.  While  plans  and  specifications  for 
older  concrete  buildings  are  rarely  extant,  they  can  be 
invaluable  aid,  and  every  attempt  should  be  made 
find  them.  They  may  provide  information  on  the  in- 
tended composition  of  the  concrete  mix,  or  on  the  type 
and  location  of  reinforcing  bars.  Old  photographs, 
records  of  previous  repairs,  documents  for  buildings  of 
the  same  basic  construction  or  age,  and  news  reports 


may  also  document  original  construction  or  changes 
over  time. 

Field  Survey.  A  thorough  visual  examination  can 
assist  in  locating  and  recording  the  type,  extent,  and 
severity  of  stress,  deterioration,  and  damage. 

Testing.  Two  types  of  testing,  on-site  and  laboratory, 
can  supplement  the  field  condition  survey  as 
necessary.  On-site,  nondestructive  testing  may  include 
use  of  a  calibrated  metal  detector  or  sonic  tests  to 
locate  the  position,  depth,  and  direction  of  reinforcing 
bars  (see  fig.  9).  Voids  can  frequently  be  detected  by 
"sounding"  with  a  metal  hammer.  Chains  about 
30  inches  long  attached  to  a  2-foot-long  crossbar, 
dragged  over  the  slabs  while  listening  for  hollow 
reverberations,  can  locate  areas  of  slabs  that  have 
delaminated.  In  order  to  find  areas  of  walls  that  allow 
moisture  to  penetrate  to  the  building  interior,  areas 
may  be  tested  from  the  outside  by  spraying  water  at 
the  walls  and  then  inspecting  the  interior  for  water.  If 
leaks  are  not  readily  apparent,  sophisticated  equipment 
is  available  to  measure  the  water  permeability  of  con- 
crete walls. 

If  more  detailed  examinations  are  required,  non- 
destructive instruments  are  available  that  can  assist  in 
determining  the  presence  of  voids  or  internal  cracks, 
the  location  and  size  of  rebars,  and  the  strength  of  the 
concrete.  Laboratory  testing  can  be  invaluable  in  deter- 
mining the  composition  and  characteristics  of  historic 
concrete  and  in  formulating  a  compatible  design  mix 


Fig.  9.  Nondestructive  sonic  tests  are  one  way  of  determining  the  location 
and  soundness  of  internal  reinforcing  bars  and  the  hardness  of  the  con- 
crete. There  are  a  variety  of  other  nondestructive  tests  provided  by  profes- 
sional consultants  that  will  help  in  the  evaluation  of  the  structural  integri- 
ty of  concrete  prior  to  major  repair  work.  Photo:  Feld,  Kaminetzky  and 
Cohen  and  American  Concrete  Institute. 


for  repair  materials  (see  fig.  10).  These  tests,  however, 
are  expensive.  A  well -equipped  concrete  laboratory  can 
analyze  concrete  samples  for  strength,  alkalinity,  car- 
bonarion,  porosity,  alkali-aggregate  reaction,  presence 
of  chlorides,  and  past  compostion. 


Fig.  10.  Testing  of  actual  samples  of  concrete  in  the  lab  may  be  necessary 
to  determine  the  strength  and  condition  of  the  concrete.  In  this  sample, 
the  surface,  which  is  lighter  than  the  sound  concrete  core,  shows  that  car- 
bonation  has  taken  place.  Carbonation  reduces  the  alkalinity  in  concrete 
and  may  hasten  corrosion  of  reinforcing  bars  close  to  the  surface.  Photo: 
Stella  L  Marusin. 

Analysis.  Analysis  is  probably  the  most  important 
step  in  the  process  of  evaluation.  As  survey  and  test 
results  are  revised  in  conjunction  with  available 
documentation,  the  analysis  should  focus  on  determin- 
ing the  nature  and  causes  of  the  concrete  problems,  on 
assessing  both  the  short-term  and  long-term  effects  of 
the  deterioration,  and  on  formulating  proper  remedial 
measures. 

CONCRETE  REPAIR 

Repairs  should  be  undertaken  only  after  the  planning 
measures  outlined  above  have  been  followed.  Repair  of 
historic  concrete  may  consist  of  either  patching  the 
historic  material  or  filling  in  with  new  material  worked 
to  match  the  historic  material.  If  replacement  is 
necessary,  duplication  of  historic  materials  and  detail- 
ing should  be  as  exact  as  possible  to  assure  a  repair 
that  is  functionally  and  aesthetically  acceptable  (see  fig. 
11).  The  correction  and  elimination  of  concrete  prob- 
lems can  be  difficult,  time-consuming,  and  costly.  Yet 
the  temptation  to  resort  to  temporary  solutions  should 
be  avoided,  since  their  failure  can  expose  a  building  to 
further  and  more  serious  deterioration,  and  in  some 
cases  can  mask  underlying  structural  problems  that 
could  lead  to  serious  safety  hazards  (see  fig.  12). 

Principal  concrete  repair  treatments  are  discussed 
below.  While  they  are  presented  separately  here,  in 
practice,  preservation  projects  typically  incorporate 
multiple  treatments  (see  figs.  13a-i). 
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Fig.  11.  Meridian  Hill,  Washington,  D.C.  (1934).  It  is  important  to 
match  the  visual  qualities,  such  as  color  and  texture,  when  repairs  or 
replacement  sections  are  undertaken.  In  this  case,  the  new  replacement 
step,  located  second  from  the  left,  matches  the  original  pebble-finish  sur- 
face of  the  adjacent  historic  steps.  Photo:  Sharon  C.  Park,  A1A. 


Fig.  12.  Without  proper  preparation  and  correction  of  a  pre-existing  prob- 
lem, repairs  will  fail.  Insufficient  concrete  at  the  surface  caused  this  patch 
around  a  reinforcing  bar  to  faH  within  a  year.  In  this  case,  a  structural 
engineer  should  have  assessed  the  need  for  this  rod  so  close  to  the  surface. 
Redundant  rods  are  often  cut  out  prior  to  patching.  Photo:  Alonzo  White. 


Fig.  13a.  Buckling  concrete  under  a  painted  surface  indicates  underly- 
ing deterioration.  It  is  often  difficult  to  assess  the  amount  of  deteriora- 
tion until  the  area  has  been  cleaned  and  examined  closely. 


Fig.  13c.  Narrow  cracks  often  need  to  be  widened  to  receive  concrete 
patches.  Here  a  pneumatic  chisel  is  being  used. 


Fig.  13e.  A  spoiled  area  of  concrete  has  been  cleaned  back  to  a  sound 
surface,  and  is  being  coated  with  a  bonding  agent  to  increase  adherence 
of  the  new  concrete  patch. 


Fig.  13g.  A  soft  brush  is  used  to  smooth  the  patch  and  to  blend  it 
with  the  adjacent  historic  concrete. 


Fig.  13a-i.  Virginia  Heating  Plant,  Arlington,  Virginia  (1941).  This  rein- 
forced concrete  building  exhibits  several  serious  problems,  including  crack- 
ing, spoiling,  and  corrosion  of  reinforcing  bars.  As  a  result  of  careful  plan- 
ning and  close  supervision,  successful  repairs  have  been  carried  out. 
Photos:  Alonzo  White  and  Sharon  C.  Park,  AlA. 


Fig.  13b.  Upon  removal  of  the  deteriorated  surface,  a  pocket  of  poorly 
mixed  concrete  (mostly  sand  and  gravel)  was  easily  chiseled  out.  The 
reinforcing  rods  were  in  good  condition. 


Fig.  13d.  Deteriorated  or  redundant  reinforcing  bars  are  removed  after 
evaluation  by  a  structural  engineer.  An  acetylene  torch  is  being  used  to 
cut  out  the  bars. 


Fig.  13f.  Workmen  are  applying  patching  concrete  and  using  a  trowel 
to  form  ridges  to  match  the  appearance  of  the  historic  concrete  ridges 
that  were  originally  created  by  the  form  boards. 


Fig.  13h.  This  active  crack  at  a  window  sill  and  in  the  foundation  wall 
has  been  filled  with  a  flexible  sealant.  This  area  was  subsequently 
painted  with  a  masonry  paint  compatible  with  the  sealant. 


Fig.  13i.  Upon  completion  of  all  repairs,  the  building  was  painted.  The 
finished  repair  of  the  deterioration  seen  in  13a  and  b  is  shown  in  this 
photograph.  The  patch  matches  the  texture  and  detailing  of  the 
historic  concrete. 


Repair  of  Cracking.  Hairline,  nonstructural  cracks  that 
show  no  sign  of  worsening  normally  need  not  be 
repaired.  Cracks  larger  than  hairline  cracks,  but  less 
than  approximately  one-sixteenth  of  an  inch,  can  be 
repaired  with  a  mix  of  cement  and  water.  If  the  crack 
is  wider  than  one-sixteenth  of  an  inch,  fine  sand 
should  be  added  to  the  mix  to  allow  for  greater  com- 
pactibiliry,  and  to  reduce  shrinkage  during  drying. 
Field  trials  will  determine  whether  the  crack  should  be 
routed  (widened  and  deepened)  minimally  before 
patching  to  allow  sufficient  penetration  of  the  patching 
material.  To  ensure  a  long-term  repair,  the  patching 
materials  should  be  carefully  selected  to  be  compatible 
with  the  existing  concrete  as  well  as  with  subsequent 
surface  treatments  such  as  paint  or  stucco. 

When  it  is  desirable  to  reestablish  the  structural  in- 
tegrity of  a  concrete  structure  involving  dormant 
cracks,  epoxy  injection  repair  should  be  considered. 
An  epoxy  injection  repair  is  made  by  sealing  the  crack 
on  both  sides  of  a  wall  or  a  structural  member  with  an 
epoxy  mortar,  leaving  small  holes,  or  "ports"  to 
receive  the  epoxy  resin.  After  the  surface  mortar  has 
hardened,  epoxy  is  pumped  into  the  ports.  Once  the 
epoxy  in  the  crack  has  hardened,  the  surface  mortar 
can  be  ground  off,  but  the  repair  may  be  visually 
noticeable.  (It  is  possible  to  inject  epoxy  without  leav- 
ing noticeable  patches,  but  the  procedure  is  much 
more  complex.) 

Other  cracks  are  active,  changing  their  width  and 
length.  Active  structural  cracks  will  move  as  loads  are 
added  or  removed.  Thermal  cracks  will  move  as  tem- 
peratures fluctuate.  Thus,  expansion-contraction  joints 
may  have  to  be  introduced  before  repair  is  undertaken. 
Active  cracks  should  be  filled  with  sealants  that  will 
adhere  to  the  sides  of  the  cracks  and  will  compress  or 
expand  during  crack  movement.  The  design,  detailing, 
and  execution  of  sealant-filled  cracks  require  con- 
siderable attention,  or  else  they  will  detract  from  the 
appearance  of  the  historic  building. 

Random  (map)  cracks  throughout  a  structure  are  dif- 
ficult to  correct,  and  may  be  unrepairable.  Repair,  if 
undertaken,  requires  removing  the  cracked  concrete. 
A  compatible  concrete  patch  to  replace  the  removed 
concrete  is  then  installed.  For  some  buildings  without 
significant  historic  finishes,  an  effective  and  economical 
repair  material  is  probably  a  sprayed  concrete  coating, 
troweled  or  brushed  smooth.  Because  the  original  con- 
crete will  ultimately  contaminate  new  concrete, 
buildings  with  map  cracks  will  present  continuing 
maintenance  problems. 


Repair  of  Spoiling.  Repair  of  spalling  entails  removing 
the  loose,  deteriorated  concrete  and  installing  a  com- 
patible patch  that  dovetails  into  the  existing  sound 
concrete.  In  order  to  prevent  future  crack  development 
after  the  spall  has  been  patched  and  to  ensure  that  the 
patch  matches  the  historic  concrete,  great  attention 


must  be  paid  to  the  treatment  of  rebars,  the  prepara- 
tion of  the  existing  concrete  substrate,  the  selection  of 
compatible  patch  material,  the  development  of  good 
contact  between  patch  and  substrate,  and  the  curing  of 
the  patch.  yjj&i 

Once  the  deteriorated  concrete  in  a  ^palled  area  has 
been  removed,  rust  on  the  exposed  rebars  must  be 
removed  by  wire  brush  or  sandblasting.  An  epoxy 
coating  applied  immediately  over  the  cleaned  rebars 
will  diminish  the  possiblity  of  further  corrosion.  As  a 
general  rule,  if  the  rebars  are  so  corroded  that  a  struc- 
tural engineer  determines  they  should  be  replaced, 
new  supplemental  reinforcing  bars  will  normally  be  re- 
quired, assuming  that  the  rebar  is  important  to  the 
strength  of  the  concrete.  If  not,  it  is  possible  to  cut 
away  the  rebar. 

Proper  preparation  of  the  substrate  will  ensure  a 
good  bond  between  the  patch  and  the  existing  con- 
crete. If  a  large,  dean  break  or  other  smooth  surface  is 
to  be  patched,  the  contact  area  should  be  roughened 
with  a  hammer  and  chisel.  In  all  cases,  the  substrate 
should  be  kept  moist  with  wet  rags,  sponges,  or 
running  water  for  at  least  an  hour  before  placement  of 
the  patch.  Bonding  between  the  patch  and  substrate 
can  be  encouraged  by  scrubbing  the  substrate  with  ce- 
ment paste,  or  by  applying  a  liquid  bonding  agent  to 
the  surface  of  the  substrate.  Admixtures  such  as  epoxy 
resins,  latexes,  and  acrylics  in  the  patch  may  also  be       ^* 
used  to  increase  bonding,  but  this  may  cause  problems  ^ 
with  color  matching  if  the  surfaces  are  to  be  left  v 

unpainted. 

Compatible  matching  of  patch  material  to  the  exist- 
ing concrete  is  critical  for  both  appearance  and  durabil- 
ity. In  general,  repair  material  should  match  the  com- 
position of  the  original  material  (as  revealed  by 
laboratory  analysis)  as  closely  as  possible  so  that  the 
properties  of  the  two  materials,  such  as  coefficient 
of  thermal  expansion  and  strength,  are  compatible. 
Matching  the  color  and  texture  of  the  existing  concrete 
requires  special  care.  Several  test  batches  of  patching 
material  should  be  mixed  by  adding  carefully  selected 
mineral  pigments  that  vary  slightly  in  color.  After  the 
samples  have  cured,  they  can  be  compared  to  the 
historic  concrete  and  the  closest  match  selected. 

Contact  between  the  patch  and  the  existing  concrete 
can  be  enhanced  through  the  use  of  anchors,  prefer- 
ably stainless-steel  hooked  pins,  placed  in  holes  drilled 
into  the  structure  and  secured  in  place  with  epoxy. 
Good  compaction  of  the  patch  material  will  encourage 
the  contact.  Compaction  is  difficult  when  the  patch  is 
"laid-up"  with  a  trowel  without  the  use  of  forms; 
however,  by  building  up  thin  layers  of  concrete,  each 
layer  can  be  worked  with  a  trowel  to  achieve  compac- 
tion.  Board  forms  will  be  necessary  for  large  patches.       flL 
In  cases  where  the  existing  concrete  has  a  significant 
finish,  care  must  be  taken  to  pin  the  form  to  the  exist- 
ing concrete  without  marring  the  surface.  The  patch  in 
the  form  can  be  consolidated  by  rodding  or  vibration. 


Because  formed  concrete  surfaces  normally  develop  a 
sheen  that  does  not  match  the  surface  texture  of  most 

«toric  concrete,  the  forms  must  be  removed  before 
patch  has  fully  set.  The  surface  of  the  patch  must 
_nen  be  finished  to  match  the  historic  concrete.  A 
brush  or  wet  sponge  is  particularly  useful  in  achieving 
matching  textures.  It  may  be  difficult  to  match  historic 
concrete  surfaces  that  were  textured,  as  a  result  of  ex- 
posed aggregate  for  example,  but  it  is  important  that 
these  visual  qualities  be  matched.  Once  the  forms  are 
removed,  holes  from  the  bolts  must  also  be  patched 
and  finished  to  match  adjacent  surfaces. 

Regardless  of  size,  a  patch  containing  cement  binder 
(especially  Portland  cement)  will  tend  to  shrink  during 
drying.  Adequate  curing  of  the  patch  may  be  achieved 
by  keeping  it  wet  for  several  days  with  damp  burlap 
bags.  It  should  be  noted  that  although  greater  amounts 
of  sand  will  reduce  overall  shrinkage,  patches  with  a 
high  sand  content  normally  will  not  bond  well  to  the 
substrate. 

Repair  of  Deflection.  Deflection  can  indicate  significant 
structural  problems  and  often  requires  the  strengthen- 
ing or  replacement  of  structural  members.  Because 
deflection  can  lead  to  structural  failure  and  serious 
safety  hazards,  its  repair  should  be  left  to  engineering 
professionals. 


Repair  of  Erosion.  Repair  of  eroded  concrete  will  nor- 
mally require  replacing  lost  surface  material  with  a 
compatible  patching  material  (as  outlined  above)  and 
then  applying  an  appropriate  finish  to  match  the 
historic  appearance.  The  elimination  of  water  coursing 
over  concrete  surfaces  should  be  accomplished  to  pre- 
vent further  erosion.  If  necessary,  drip  grooves  at  the 
underside  of  overhanging  edges  of  sills,  beltcourses, 
cornices,  and  projecting  slabs  should  be  installed. 


SUMMARY 

Many  early  concrete  buildings  in  the  United  States  are 
threatened  by  deterioration.  Effective  protection  and 
maintenance  are  the  keys  to  the  durability  of  concrete. 
Even  when  historic  concrete  structures  are  deterio- 
rated, however,  many  can  be  saved  through  preserva- 
tion projects  involving  sensitive  repair  (see  figs.  14a-c), 
or  replacement  of  deteriorated  concrete  with  carefully 
selected  matching  material  (see  figs.  15a-c).  Successful 
restoration  of  many  historic  concrete  structures  in 
America  demonstrates  that  techniques  and  materials 
now  available  can  extend  the  life  of  such  structures  for 
an  indefinite  period,  thus  preserving  significant 
cultural  resources. 


Fig.  14a.  Spoiled  concrete  was  most  noticeable  at  locations  of  con- 
centrated rebars.  Deteriorated  concrete,  the  1960s  stucco  finish,  and 
corrosion  were  removed  by  grit-blasting.  Photo:  Robert  Bell. 


Fig.  14b.  Board  screeds  were  attached  to  the  building  to  recreate  the 
sharp  edges  of  the  original  detail.  Photo:  Robert  Bell. 


Fig.  14c.  Once  the  repair  work  was  complete,  the  entire 
building  was  sprayed  with  a  concrete  mixture  consisting  of 
pea-gravel,  cement,  and  sand,  which  was  then  hand- 


troweled.  Finally,  the  building  was  lightly  grit-blasted  to 
remove  the  cement  paste  and  reproduce  the  exposed  agregate 
finish.  Photo:  Harry  }.  Hunderman. 


Fig.  14a-c.  Unity  Temple,  Oak  Park,  Illinois  (1906).  Architect  Frank  Uoyd  Wright  used  cast-in-place  concrete  with  an  exposed  aggregate  finish.  However, 
reinforcing  bars  placed  too  close  to  the  surface  resulted  in  corrosion,  cracking,  and  spoiling.  A  superficial  repair  in  the  1960s  coated  the  surface  with  a  con- 
crete mix  and  Portland  cement  paint  which  produced  a  stucco-like  finish  and  accelerated  deterioration.  Repair  work  was  undertaken  in  1971. 
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Fig.  15a.  The  spindle-type  railings  were  deteriorated  beyond  repair. 
The  concrete  was  cracked  or  broken  and  the  center  reinforcing  rods 
were  exposed  and  badly  rusted. 


Fig.  15b.  Deteriorated  spindles  were  removed.  The  original  1914  molds 
were  still  available  and  used  in  casting  new  concrete  spindles,  but  had 
they  not  been  available,  new  molds  could  have  been  made  to  match  the 
originals. 


Fig.  15c.  The  new  concrete  spindles  have  been  installed.  This  sensitive  renovation  reused  the  historic 
concrete  cap  railing  and  stone  piers,  as  they  were  still  in  sound  condition. 


Fig.  15a<.  Columbia  River  Highway,  Oregon.  This  historic  highway  overlooking  the  Columbia  River  Gorge  was  constructed  from  1913  to  1922  and  con- 
tains a  number  of  significant  concrete  bridges.  These  photos  illustrate  the  sensitive  replacement  of  the  concrete  spindle-type  balusters  on  the  Young  Creek 
(Shepperd's  Dell)  Bridge  of  1914.  Photos:  James  Norman,  Oregon  Department  of  Transportation. 
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Property  Owner's  Guide  to  the  Maintenance  and 
Repair  of  Stone  Buildings 

By  Cornelia  Brooke  Gilder 


The  architectural  history  of  New  York  State  is,  in  large 
part,  recorded  in  stone.      One-third  of  the  structures 
listed  individually  on  the  National  Register  of  Historic 
Places,  for  example,  are  constructed  of  stone.     Each 
year  their  facades  bake  in  the  summer  sun  and  freeze  in 
subzero  winter  weather;  their  cornices  glitter  with  icides 
in  one  season  and  run  with  torrential  rains  in  the  other 
three.     Stone  buildings  in  cities  are  cloaked  with  pollut- 
i*  •<  and  splashed  by  salty  slush  from  winter  streets 

^v~        walks.     To  survive  these  ravages,  stone  buildings 
demand  vigilant  care.     This  pamphlet  is  designed  to  help 
those  responsible  for  historic  stone  buildings  in  New 
York  State  make  informed  choices  about  maintenance 
and  repair. 


Identifying  the  Stone 

The  first  step  m  a  maintenance  and  repair  plan  is  to 
identify  the  types  of  stone  used  in  the  construction  of 
the  building. 

An  18th  or  early   19th  century  building  was  probably 
constructed  of  a  local  stone.     During  this  period  builders 
depended  upon  readily  available  materials  and  usually 
used  either  loose  fieldstones  or  roughly  finished  stone 
blocks  taken  from  nearby  exposed  outcroppings.     Stone 
was  transported  long  distances  only  in  rare  cases;  exam- 
ples  include  important  public  buildings,  such  as  the 
Albany  Academy  (1815-17)  of  Nyack,  New  York,  sand- 
stone and  the  New  York  City  Hall   (1803-12)   of  West 
Stockbridge,  Massachusetts,  marble.     By  the  mid-19th 
century,  mechanized  quarrying  techniques  and  railways 
made  more  kinds  of  stone  available.     Popular  taste  also 
became  an  important  but  sometimes  capricious  factor 
in  the  choice  of  stone.     Connecticut  brownstone,  which 
was  cheaper  than  the  more  durable  New  York  State 
sandstones,  was  very   popular   in  New  York  City  during 
the  mid- 19th  century.     Rockfaced  sandstone  and  granite 
supplanted  smoother  stores  as  Romanesque  revival  archi- 
re  became  fashionable  during  the  late   19th  century, 
-tor  exterior  decoration  as  well   as  interior  work 
marble  ,md  other  exotic  foreign  stones  were  also 
popular  during  this  period. 


Visual  identification  may  seem  adequate  with  familiar 
local  stones,  but  the  same  stone  from  different  quarries 
within  one  region  or  even  from  a  single  quarry  can  vary 
significantly  in  color  and  texture.     Different  finishes 
can  also  alter  the  appearance  of  stone;  a  chiseled  block 
of  marble,  for  instance,  appears  cloudy  and  veinless 
compared  with  a  polished  block  from  the  same  source. 

Historical  documentation  can  be  an  important  aid  in 
determining  or  verifying  the  identity  of  building 
stones.     Contemporary  newspaper  accounts  often  men- 
tion details  about  construction  materials.     Receipts  from 
a  quarry  or  stone  dealer  may  survive  among  old  build- 
ing records.     Several  turn -of -the -century  books  on  the 
building  stone  industry  specify  the  types  of  stone  used 
in  some  New  York  State  buildings.1 

The  building  stones  most  commonly  used  in  New  York 
State  are  described  on  the  following  pages;  included  are 
those  quarried  within  the  state  as  well  as  those  imported 
from  New  England  and  the  Midwest. 


The  New  York  State  Caoitol  11867-1899)  is  constructed 
of  fine-grained  Hallo  well  granite  from  Maine. 
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Marble 

Marble  is  a  metumorphic  rock  composed  mainly  of  car- 
l^'ime  (calcite)  or  carbonates  of  lime  and  mag- 
♦      e).     Originally  a  limestone,  its  constituents 
~v*d  and  crystallized  under  compression  and 
ivtarbJe  can  be  polished  due  to  its  structure  of 
-oarse,  uniform  crystals.    Once  the  polish  is  lost,  the 
exposed  marble  face  will  roughen  and  weather.    The  dur- 
ability of  marble  is  dependent  upon  its  compactness  and 
the  intermeshing  of  its  grains.2     A  highly  compact  mar- 
ble absorbs  little  water  and  thus  is  less  vulnerable  to 
damage  from  frost  than  more  porous,  sedimentary  stones. 
Both  marble  and  limestone,  however,  are  susceptible  to 
decay  from  atmospheric  gases. 

The  calcite  or  dolomite  in  marble  accounts  for  its  white- 
nets;  impurities  produce  color,  either  uniformly  or  in 
streaks.     Champlain  marbles,  used  chiefly  for  interiors, 
include  black  varieties  from  Pittsburgh  and  Glens  Fails, 
verde  antique  from  Port  Henry,  and  variegated  white, 
gray  and  pink  marbles.     A  rich  blue  mottled  marbie, 
known  for  its  lustrous  polish,  was  quarried  at  Gouverneur 
and  widely  marketed  from  the  late  1870's  through  the 
1930's. 

Marble  was  first  quarried  commercially  in  New  York 
State  around  1809  at  Sing  Sing  (now  Ossining),  which 
is  situated  on  the  outcropping*  of  the  great  marble  belt 
which  extends  along  the  west  side  of  the  Appalachian 
Mountains  from  Vermont  to  Georgia  and  Tennessee.-3 
New  York  State's  best  quality  marble  came  from  Tucka- 
hoe  and  Pleasantville,  and  these  quarries  eventually 
eclipsed  others  in  Westchester  and  Dutchess  counties. 

Although  marble  quarrying  continued  into  the  20th  cen- 
tury at  Wingdale  and  Gouverneur,  the  vast  marble  quar- 
ricx  in  Vermont  were  virtually  unrivaled  as  the  source  of 

/iout  the  Northeast.     These  quarries,  worked 
^nce  1788,  still  produce  a  wide  variety  of  marbles  for 
exterior  and  interior  use,  which  are  lavishly  exhibited  in 
the  towers  of  the  Empire  State  Plaza  (begun  1965)  in 
Albany. 

Because  marble  can  be  quarried  in  massive  blocks,  it 
proved  popular  for  monumental  buildings.     In  New  York 
City  it  was  used  early  in  the  19th  century  not  only  for 
public  buildings  but  also  for  residences  and  storefronts. 
However,  its  use  declined  sharply  with  the  introduction 
of  sandstone  in  the  1840's  and  of  Maine  granite  and 
Indiana  limestone  later  in  the  century.    With  the  revival 
of  classical  architecture  at  the  turn  of  the  century,  mar- 
ble again  became  a  popular  building  material.    Many 
important  public  buildings  were  faced  entirely  with 
marble,  like  Buffalo's  Albright-Knox  Art  Gallery  (1900-5) 
of  Cockeysville,  Maryland,  marble,  and  the  New  York 
City  Public  Library  (1898-1911)  of  Dorset.  Vermont. 
marble.    Turn-of-the-century  brick  buildings  often  had 
marble  trim. 


Limestone 

Limestone  is  a  sedimentary  rock  that  was  deposited  in 
sequential  layers,  or  beds,  over  time.    It  is  composed 
primarily  of  carbonate  of  lime.    The  texture  of  lime- 
stone ranges  from  finely  grained  and  compact  to  oolitic, 
winch  is  made  up  of  visible,  round  grains  resembling  fish 
eggs.    Characteristic  of  most  limestone  is  the  presence  of 
-••♦»  fossils  and  shell  fragments  that  may  stand  out  in 
cementing  material  is  gradually  washed  away, 
jr  shaly  seams  have  weathered  out,  as  is 
o^with  Onondaga  limestone,  the  laminations  be- 
come noticeable.     Like  marble,  limestone  vanes  from 


77»e  elegant  Herkimer  County  Jail  (1835)  is  typical  of 
many  buildings  in  the  Mohawk  Valley  that  were  con- 
structed of  local  limestone  during  the  early  19th  century. 


pure  white  to  buff,  gray,  and  darker  colors,  depending 
upon  the  presence  of  impurities.    Of  all  building  stones, 
limestone  is  the  most  vulnerable  to  decay  from  atmos- 
pheric pollutants,  because  the  calcium  carbonate  be- 
comes more  soluble  in  water  carrying  carbon  dioxide  or 
sulphur  dioxide. 

A  band  of  limestone  lies  under  much  of  the  center  of 
New  York  State,  extending  through  the  Mohawk  Valley 
to  the  Niagara  Frontier,  up  the  Black  River  Valley  to 
parts  of  the  North  Country,  along  the  Champlain  Valley, 
and  along  the  Roundout  Valley   southeast  of  Kingston. 
Throughout  the  18th  and  early   19th  centuries  numerous 
small  quarries  served  local  needs,  as  good  quality  lime- 
stone could  be  quarried  near  the  surface  in  many  places. 
Finely  dressed  limestone  blocks  were  used  in  the  con- 
struction of  the  Erie  Canal  and  hundreds  of  elegant 
federal  and  Greek  revival  public  buildings,  mills,  hotels, 
churches,  banks  and  houses  of  Upstate  New  York. 

Major  quarries  in  New  York  were  located  at  Split  Rock 
and  at  the  Onondaga  Indian  Reservation  near  Syracuse, 
where  the  famed  Onondaga  limestone  was  worked,  is 
well  as  at  Tribes  Hill,  Prospect,  Cobieskill.  and  Auburn. 
But  even  these  larger  quarries  rarely  survived  into  the 
mid-1 9th  century  when  power  channelling  machines  and 
gang  saws  were  used.  Only  the  Syracuse  quarries  were 
worked  on  a  large  scale  during  the  20th  century. 

Indiana  limestone  was  first  introduced  into  New  York 
during  the  late  19th  century,  when  it  became  a  popular 
alternative  to  brownstone  in  New  York  City  as  evidenced 
in  numerous  limestone  rowhouses  on  the  Upper  West 
Side.4     Durable  yet  easily  worked,  Indiana  limestone  con- 
tinues today  to  be  one  of  the  most  important  building 
stones  in  New  York  State;  notable  examples  of  its  use 
are  the  Eastman  Theater  (1922)  in  Rochester,  Rocke- 
feller Center  (begun  1932),  and  the  new  United  States 
Customs  Court  and  Federal  Office  Building  Annex  (1968) 
in  New  York. 

Another  limestone,  the  famous  cream  colored  Caen  stone 
from  France,  was  introduced  to  New  York  State  in  the 
mid-1 9th  century.     It  proved  popular  for  interior  carved 
decoration,  but  on  exteriors  it  could  not  withstand  the 
harsh  climate.     At  St.  Joseph's  Church  (1856-60)    n 
Albany,  Caen  stone  dressings  had  to  be  .eplaced  with 
Indiana  limestone  in  less  than   20  years. 


Sandstone 

Like  limestone,  sandstone  is  a  sedimentary  rock.     It  is 
IT'*  in  layered  beds  of  sand  grains,  usually  particles 
z,  which  vary  in  size  and  shape  from  course  grit 
-.oscopic,  round  grains.    The  major  difference 
among  sandstones  is  their  cementing  components,  which 
affect  their  color  and  durability.    The  hardest  sandstones, 
like  New  York  State's  Potsdam  and  Medina  sandstones, 
are  cemented  with  silica,  which  makes  them  as  imper- 
meable as  granite.    Sandstones  are  also  cemented  with 
varying  amounts  or  combinations  of  iron  oxides,  which 
produce  a  reddish  color,  and  clays,  which  produce  a 
blue  gray  color.    Sandstones  are  particularly  sensitive  to 
the  freezing  of  water  which  has  penetrated  into  the  pores 
of  the  stone. 

New  York  State  sandstones  are  grouped  into  three  cate- 
gories   -  Medina  sandstone,  Potsdam  sandstone,  and  blue- 
stone.     The  most  important  building  stone  in  Rochester 
and  Buffalo  was  Medina  sandstone,  which  was  quarried 
in  nearby  Orleans  County  throughout  the  19th  and  early 
20th  centuries.    Quarries  located  at  Albion,  Holley,  Hul- 
berton,  and  Medina,  which  were  well  situated  near  the 
Erie  Canal  and  railroad  lines,  supplied  both  gray  and  red 
stone.    The  gray  Medina  sandstone  was  used  in  such 
buildings  as  the  First  Presbyterian  Church  (1871)  in 
Rochester,  but  it  lost  popularity  as  a  building  stone  by 
the  1890's,  when  the  red  variety  took  precedence.5 
Many  major  public  buildings,  including  the  monumental 
Buffalo  State  Hospital  (1872-90),  were  constructed  of 
red  Medina  sandstone. 

Reddish  brown  in  color  and  extremely  durable,  Potsdam 
sandstone  was  recognized  in  the  19th  century  as  an  al- 
most ideal  building  stone.6    Yet  it  was  rarely  used  out- 
side the  western  foothills  of  the  Adirondacks,  since  the 
were  far  from  any  city,  and  the  stone  was  ex- 
^7.,.,c  to  transport.     Important  exceptions  include  the 
Dominion  Houses  of  Parliament  (begun  1860)  in  Ottawa 
and  the  Cathedral  of  All  Saints  (1884-88,  1902-4)  in 
Albany. 

Bluestone  belts  are  located  along  the  Hudson  River  in 
Albany,  Greene,  and  Ulster  counties,  along  the  Delaware 


jroome  County  Courthouse  (1397-98)  in  Bingham- 
~}on  is  constricted  of  Ohio  sandstone,  which  became 
popular  in  New  York  State  during  the  late  19th  century. 


River  in  Sullivan  and  Delaware  counties,  and  in  the 
Southern  Tier,  particularly   in   Broome,  Tompkins  and 
Wyoming  counties.     Unlike  other  sandstones,  bluestone 
lies  in  thin  beds.    Because  it  has  a  somber  blue  gray 
color  and  cannot  be  extracted  in  large  blocks,  bluestone 
was  rarely  used  for  general  building  purposes7;  notable 
exceptions  include  St.  Peter's  Church  (1859)  in  Albany 
and  Morrill  Hall  (1866-68)  at  Cornell  University.    On 
the  other  hand,  bluestone  was  frequently  used  for  side- 
walks, sills,  water  tables,  and  other  building  trim. 

Ironically,  for  a  state  rich  in  high  quality,  native  sand- 
stone, the  most  popular  kind  in  the  state  during  the 
mid- 19th  century  was  quarried  in  Connecticut.     Soft 
and  cheap,  Connecticut  brownstone  was  used  beginning 
in  1840  to  face  blocks  of  rowhouses  in  New  York  City. 
Unfortunately,  Connecticut  brownstone  was  often  face- 
bedded;  because  it  was  incorrectly  laid,  serious  main- 
tenance problems  resulted  (see  p.  5). 

Long  after  the  demise  of  the  Connecticut  brownstone 
quarries  in  the  late  19th  century,  better  quality  brown- 
stone continued  to  be  quarried  from  the  same  belt  in 
Longmeadow,  Massachusetts,  and  Little  Falls,  New  Jersey. 
A  fine,  easily  worked  buff-gray  sandstone  from  Berea, 
Ohio,  first  reached  the  western  part  of  the  state  during 
the  1860's  and  subsequently  became  a  building  stone  of 
major  importance  throughout  New  York  State.     Exam- 
pies  include  the  Ogdensburg  Post  Office  (1867-70),  the 
Powers  Building  (1870)  in  Rochester,  and  the  Broome 
County  Courthouse  (1897-98)  in  Binghamton. 


Granite 

Granite,  an  igneous  rock  composed  of  quartz,  mica,  and 
feldspar,  is  generally  considered  the  most  durable  type 
of  building  stone.     It  can  be  quarried  in  massive  blocks 
and  is  favored  for  building  plinths  and  water  tables,  be- 
cause it  is  virtually  impervious  to  water  and  therefore 
provides  a  natural  barrier  against  rising  damp  from  the 
ground.    Granite  does  not,  however,  perform  well  in 
extreme  temperatures,  and  it  is  the  least  fire  resistant  of 
all  building  stones.    Because  of  its  hardness,  granite  is 
the  most  expensive  and  usually  the  most  difficult  stone 
to  quarry,  finish,  and  carve. 

Although  a  major  consumer.  New  York  State  was  never 
a  major  producer  of  granite.     Granite  deposits  are  lo- 
cated in  only  two  regions  of  New  York  State    -  the 
Adirondacks,  and  New  York  City  and  Westchester 
County.     In  colonial  Manhattan,  gneiss,  a  stratified 
type  of  granite,  was  quarried  within  the  city  limits  and 
used  in  foundations  and  walls;  a  rare  surviving  example 
is  St.  Paul's  Chapel  (1764-66).    Most  New  York  State 
granite  quarries  were  not  developed  until  the  late  19th 
century  when  the  yellow-tinted  Mohegan  granite  from 
Peekskill  gained  significant  popularity  after  it  was  used 
in  the  Cathedral  of  St.  John  the  Divine  (begun   1892)  in 
New  York  City."     Adirondack  quarries  also  reached 
their  peak  production  at  the  turn  of  the  20th  century; 
much  of  the  stone  was  shipped  to  Canada  and  the  Mid- 
west.    An  exception  is  the  Picton  Island  granite  used  on 
the  West  77th  Street  facade  of  the  American  Museum  of 
Natural  History  (1889-1900)  in  New  York  City.     In  the 
eastern  Adirondacks  at  Ausable  Forks  a  dark  grayish- 
green  granite  called  anorthosite  became  popular  during 
the  early  20th  century  and  is  still  quarried  today. 

Maine  granite,  first  used  in  early   19th  century  storefront 
piers  and  lintels,  monopolized  the  New  York  Cry  granite 
market  during  the  second  half  of  the   19th  century. 
Huge  blocks  of  stones  from  coastal  ledges  of  Dix  Island, 
Mount  Desert,  Vinal   Haven,  Deer  Island,  and  Hurricane 


,. 


' 


The  Mile  Square  granite  quarry,  located  near  Yonkers,  is 
still  actively  worked.  It  has  supplied  stone  for  hundreds 
of  Westchester  County  buildings  since  the  present  owners 
opened  the  quarry  in  1926. 


of  the  problem.     Moderate  exposure  to  rainwater  is 
inevitable  and,  to  some  extent,  beneficial.     Damage 
occurs  with  cycles  of  heavy  saturation  and  drying  of 
stone,  which  are  often  caused  by  leaking  gutters,  inef- 
fective cornices,  blocked  drains,  or  clinging  vegetation. 
The  most  common  causes  of  stone  decay  are  described 
below. 

1.  The  freeze-thaw  cyde.    Water  drawn  deep  into  the 
stone  by  capillary  action  causes  mechanical  stress  on  the 
pore  walls  during  freezing.    This  is  a  major  cause  of  stone 
deterioration  in  New  York's  harsh  climate.     Freezing  and 
thawing  affects  limestone  and  sandstone  more  severely 
than  granite  and  marble,  which  are  relatively  impervious. 

2.  Salt  crystalization.     Soluble  salts  are  carried  with 
water  into  the  pore  network  where  they  form  crystals. 
Because  the  salts  have  a  larger  volume  when  crystalized 
than  when  dissolved,  their  expansion  damages  the  internal 
structure  of  the  stone,  and  the  salt  deposits  form 
efforescence  on  the  surface  of  the  stone.    Salts  may  be 
absorbed  from  the  soil  if  the  plinths  or  water  tables  are 
not  constructed  of  an  impervious  stone.    More  frequently, 
salts  originate  in  mortars  containing  Portland  cement  or 
from  the  brick  or  the  backing  material  to  which  a  stone 
facing  is  attached.10     Efflorescence  frequently  appears  on 
new  stone  facing  placed  against  a  damp  backing  material. 
Salts  from  bird  droppings  deposited  on  cornices  and  sills 
and  sodium  chloride  scattered  to  melt  ice  on  steps  aggra- 
vate stone  decay. 


Island  were  shipped  by  water  at  relatively  low  cost  to 
New  York.    Maine  granite  was  used  in  such  monumental 
structures  as  the  Metropolitan  Museum  of  Art  (1888),  the 
New  York  City  General  Post  Office  (1914),  and  the 
George  Washington  Bridge  (completed  1931).    While 
granite  from  coastal  Maine  was  coarsely 
^$£Z,  ...<j  inland  quarries  at  Hallowed  were  celebrated 
or  their  fine,  uniformly  textured  light  gray  stone,  which 
was  used  in  the  New  York  State  Capitol  (1867-99)  in 
Albany.     Other  popular  granites  were  quarried  at  West- 
erly, Rhode  Island;  Stony  Creek,  Connecticut;  and  Mil- 
ford,  Massachusetts. 


Cobblestone 

Cobblestone,  a  form  of  construction  that  is  virtually 
unique  to  central  and  western  New  York  during  the 
period  between   1825  and  the  1860's  is  an  art  that  is 
quite  separate  from  other  masonry.9     Cobblestones 
were  not  quarried  but  collected  from  fields,  creek  beds, 
and  lake  shores,  sorted  according  to  size,  and  set  in 
horizontal  courses  with  each  stone  projecting  promi- 
nently from  the  mortar,  which  typically  has  thick,  con- 
vex ihaped  joints. 


Causes  of  Stone  Decay 

it  is  essential  to  understand  the  forces  of  nature  acting 
jpon  the  building  before  any  repairs  are  begun.     Stone 
deterioration  is  closely  related  to  the  other  parts  and 
the  other  materials  of  a  building,  such  as  brick  backup 
walls,  mortar,  iron  clamps,  gutters,  cornices,  and  founda- 
tions and  to  the  conditions  surrounding  the  building, 
;uch  as  vegetation,  poor  drainage,  and  salts  leaching 
;ynuqh  ihe  soil.     Consequently,  the  maintenance  and 

nlding  stone  cannot  be  treated  as  an  isolated 


itone  deterioration  originates  with  the  exertion  of  some 
type  of  unusual  pressure  from  either  physical  or  chemi- 
cal forces.    Water  penetration  is  almost  always  the  source 


Commercial  salt  dumped  on  icy  winter  steps  has  a  drastic, 
corrosive  effect  upon  stone. 


^ 


77?/*  sandstone  gatepost  has  eroded  because  of  crystalli- 
nation  and  acidic  action. 


3.  Acidic  action.    Acids  deposited  on  calcareous  stones, 
>ike  limestone,  marble,  and  some  sandstones,  gradually, 
dissolve  the  stone.    The  result  is  roughening  of  the 
surface  of  the  stone,  separation  of  bedding  planes 
where  soft  seams  were  washed  away,  erosion  around 
harder  fossil  fragments,  and  loss  of  detail  in  carvings.11 
On  sheltered  surfaces  not  washed  by  the  rain,  hard, 
impermeable  skins  of  calcium  sulphate  and  sulpher 
dioxide  from  the  atmosphere  form  on  stone  and  can 
cause  exfoliation,  blistering  and  spading  due  to  differ- 
ences in  moisture  and  thermal  movements  between  the 
skin  and  the  stone.12 

fj  tion.    Moss,  lichens,  vines,  and  even  thick  shrub- 

bery around  a  stone  foundation  tend  to  harbor  moisture 
in  stone  by  trapping  it  and  preventing  evaporation. 
Some  plants  also  secrete  acids  which  have  a  mild  solvent 
effect,  particularly  on  limestone  and  marble.  But  prob- 
ably the  greatest  damage  is  caused  by  roots  which  gradu- 
ally open  joints  and  dislodge  particles  of  mortar  through 
mechanical  action.13 

5.  Structural  settlement.  In  cases  of  severe  structural 
settlement,  sound  stones  will  crack  at  points  of  weak- 
ness, such  as  lintels  and  sills  of  doors  and  windows. 

6.  Face  bedding.     The  durability  of  sedimentary  stones, 
such  as  limestone  and  sandstone,  can  be  drastically  af- 
fected by  the  incorrect  placement  of  the  Wockj  in  the 
building.    Stone  blocks  should  be  laid  in  the  same  posi- 
tion as  the  stone  originally  lay  in  the  quarry.    On  its 
natural  bed  the  stone's  bedding  planes  are  horizontal. 

If  face  bedded,  or  laid  with  the  bedding  planes  vertical 
and  parallel  to  the  face  of  the  wall,  the  surface  of  the 
stone  will  scale  in  sheets  or  layers.     Face  bedding  was 
quite  common  in  19th  century  construction;  stone  for 
coiumns  or  door  jambs  was  often  placed  on  end  to  take 
advantage  of  its  greater  length. 

7.  Edge  bedding.     Edge  bedded  stones  are  laid  with  the 
bedding  planes  vertical  but  perpendicular  to  the  face  of 
the  wall.     In  time,  the  seams  on  the  exposed  surface  of 
the  stone  may  wash  out  between  the  laminations.     Edge 
bedding  is  acceptable  in  cornices  and  string  courses  which 
would  erode  rapidly  if  the  stone  were  laid  on  its  natural 


The  correct  construction  method  is  to  piece  stone  on  its 
natural  bed  as  it  originally  lay  in  the  quarry. 


A  face-bedded  stone  scales  in  layers  because  it  was  placed 
on  end  with  its  bedding  planes  parallel  to  the  face  of  the 
wall.     Face  bedding  accounts  for  the  poor  condition  of 
many  mid-19th  century  brownstone  buildings.     (Arrow 
indicates  scaling.) 


joints.     Spaces  between  stones  that  are  inade- 
sealea  with  mortar  allow  water  to  penetrate  deep 
into  the  masonry.     Open  joints  are  caused  by  settlement 
and  by  the  failure  of  the  mortar  to  withstand  the  physi- 


An  edge-bedded  stone  has  its  bedding  planes  perpendi- 
cular to  the  face  of  ihe  wall.     Seams  on  the  exposed 
surface  (indicated  with  the  arrow)  will  wash  out  in  time. 


cal  contraction  and  expansion  of  stone.  This  problem 
frequently  arises  because  too  little  mortar  was  used  or 
because  rha  mortar  has  eroded  because  the  mortar  mix 
*ain  lime  and  was  too  hard  (see  section  on 
and  pointing  on  page  7). 

nust  expansion.    Splitting  caused  by  rusting  of  em- 
bedded ironwork  is  frequently  a  problem  with  railings 
set  into  stone  steps  as  well  as  with  concealed  metal 
dowels  and  clamps  inserted  during  construction,  parti- 
cularly in  copings.     As  the  iron  corrodes,  its  volume  in- 
creases, and  it  exerts  too  much  pressure  on  the  hole  in 
which  the  iron  member  was  fitted,  thereby  causing  the 
:tone  to  separate. 


The  embedded  end  of  this  iron  railing  has  expanded  as 
it  rusted,  cracking  the  corner  of  the  sandstone  step. 


Cleaning  Stone  Buildings 

A  variety  of  cleaning  techniques  are  available  today; 
each  has  its  advantages  and  disadvantages.14     Decisions 
about  the  best  method  must  be  made  on  a  case-by- 
case  basis.     In  each  instance  the  proposed  method 
should  be  tested  on  different  parts  of  the  building 
during  the  preceding  year  in  order  to  determine  the 
nncst  effective  technique.15     It  may  be  necessary  to 
<se  more  than  one  cleaning  method  on  buildings  con- 
structed of  different  kinds  of  stone  or  a  combination 
of  materials  and  in  areas  of  delicate  carving  in  the  midst 
of  massive  stone  surfaces.    Cleaning  is  particularly  im- 
portant for  urban  buildings  where  streaky,  uneven  accu- 
mulations of  salt  and  dirt  not  only  are  damaging  but 
also  may  hide  other  problems  such  as  settlement  cracks, 
open  joints,  and  deteriorated  stonework. 


Water  Cteaning 


In  general,  water  cleaning  is  the  most  versatile,  the  sim- 
plest, and  the  cheapest  method.    Water  cleaning  involves 
a  iow  pressure  wash  to  soften  the  dirt  deposits,  followed 
by  scrubbing  with  bristle  brushes  or  a  high  pressure  jet 
for  stubborn,  heavily  soiled  patches.     The  disadvantages 
of  water  cleaning  are  that  the  work  must  be  completed 
m  frost  free  months  and  that  prolonged  spraying  which 
saturates  both  the  facing  stone  and  its  backing  may  pre- 
fer problems  such  as  dry  rot,  rust  expansion, 

to  interior  plaster,  woodwork,  and  paint, 
dnning  can  usually  overcome  these  problems. 
Another  drawback  to  water  cleaning  is  ginger-colored 
,t:nning  which  often  results  on  light  marbles  and  lime- 


stones, although  the  stains  usually  fade  in  time  or  with 
subsequent  washings. 

Steam  Cleaning 

In  recent  years  steam  cleaning  has  decreased  in  popular- 
ity due  to  possible  danger  to  the  operator,  expensive 
equipment,  and  limited  effectiveness.     It  is  still  used  for 
cleaning  highly  carved  areas  which  would  be  damaged 
with  brushing  and  for  removing  chewing  gum   from  pave- 
ments and  floors. 

Chemical  Cleaning 

There  are  two  general  categories  of  chemical  agents  used 
in  stone  cleaning,  acidic  and  alkaline.     Their  use  demands 
a  thorough  understanding  of  the  materials  to  be  cleaned. 
Acidic  cleaners  3re  used  on  granite  and  some  sandstones. 
but  they  will  erode  a  limestone    lintel  or  a  glazed  terra 
cotta  ornament.     Alkaline  cleaners  can  be  used  on  such 
acid  sensitive  stones  as  marble,  limestone,  and  calcareous 
sandstone.     To  prevent  harmful  salt  residues,  chemical 
cleaners  must  be  thoroughly  washed  off  at  the  end  of 
the  cleaning  process.     Cleaning  agents  with  significant 
amounts  of  hydrochloric  acid  (muriatic  acid)  or  ammonium 
bifluonde  are  not  recommended  because  of  the  risk  of 
dangerous  salt  residues.    The  advantage  of  chemical 
cleaning  over  water  is  that  faster  results  can  be  produced 
using  smaller  quantities  of  water  with  less  risk  of  stain- 
ing.   On  the  other  hand,  rinsing  off  chemicals  with 
water  jets  can  force  the  cleaning  agents  into  open  cracks 
and  joints. 

Mechanical  Cleaning 

Sandblasting  or  abrasive  cleaning  with  grinders  and  sand- 
ing discs  is  not  recommended  for  cleaning  stone.     Rela- 
tively soft  stones  like  limestone  and  marble  cannot  with- 
stand this  strenuous  bombardment  of  abrasives  and  will 
become  eroded  and  pockmarked.    Polished  stones  will 
become  dull  and  scarred.     Mineral  grains  of  even  hard 
granites  can  be  shattered  or  pulverized  by  sandblasting, 
leaving  the  building  without  its  original  sparkle  and 
luster.1* 


Maintenance  of  Cleaned  Surfaces 

Once  properly  cleaned,  a  building  should  ideally  be 
given  regular,  light  washings  (at  five  year  intervals  in 
urban  areas)  to  prevent  subsequent  serious  build-up  of 
dirt.17     Waterproof  coatings  and  silicone  water  repellants 
have  not  proved  effective  in  dirt  inhibition  or  in  stabil- 
ization of  stone  decay.     Instead,  they  may  seriously 
damage  masonry  by  trapping  water  behind  the  coating. 


Sandblasting  has  left  this  stone  water  table  badly  p/cred 
and  scarred. 


Stone  Repair 


Choosing  the  best  method  of  stone  repair  will  depend 

tjje  condition  of  the  masonry  as  well  as  the  method 
Ttion.     For  most  repairs,18  the  choice  will  be 
stone  or  a  plastic  repair,  the  process  of  re- 
Tiwtructing  decayed  stone  with  a  mortar  of  cement  and 
crushed  stone  or  sand.    But  very  often  the  best  solution 
may  be  to  leave  the  stone  alone.    Many  well  intentioned 
efforts  have  caused  irreparable  damage  that  outweighs 
the  harm  caused  by  natural  deterioration. 

Ideally,  replacement  stone  should  be  obtained  from  the 
original  quarry  or  quarry  region.     If  stone  from  the  ori- 
ginal quarry  is  no    longer  available,  stone  from  another 
quarry  may  provide  a  good  match.19    The  chart  on 
pages  8  i.id  9  lists  quarries  that  are  still  in  operation. 
With  stones  that  are  difficult  to  match,  such  as  Onon- 
daga limestone,  it  may  be  necessary  to  reuse  old  stones 
that  have  been  either  salvaged  from  another  structure  or 
removed  from  an  inconspicuous  part  of  the  same  build- 
ing.   Alterations,  such  as  new  openings,  may  provide  sur- 
plus stone.     Unfortunately  some  soft  stones,  particularly 
friable  brownstone,  will  shatter  under  modern  saws.    New 
stone  must  match  the  original  color  and  texture  of  the 
old  stone;  even  if  the  building  cannot  be  cleaned  when 
the  repair  is  made,  the  choice  of  replacement  stone  must 
be  suitable  for  that  eventuality. 

Duplicating  the  original  tooling,  or  chisel  marks,  may 
present  another  repair  problem.    Many  different  hand- 
tooled  finishes  were  used  during  the  19th  century  on 
lintels,  foundations,  and  walls.    Because  the  tooling  is 
important  to  the  overall  character  of  the  building,  it 
should  be  reproduced  accurately.    Some  old  finishes 
cannot  be  duplicated  using  modern  power  equipment 
and  must  be  tooled  by  hand.20 


tep  in  a  plastic  repair  is  to  cut  back  all  the 
oose  and  decayed  stone  to  a  sound  surface  by  hand, 
using  a  hammer  and  chisel.    The  area  is  then  rebuilt 
through  the  application  of  layers  of  mortar  made  from 
cement  and  crushed  stone  or  sand.    One  advantage  of 
plastic  repair  is  that  it  disturbs  little  of  the  adjacent 
stonework.    It  is  a  useful  method  for  sections  of  mold- 
ings which  would  be  difficult  to  replace  with  new  stone. 
A  plastic  repair  undertaken  by  a  specialist  can  be 
almost  invisible.    In  less  successful  cases,  the  color  or 
texture  of  the  new  material  may  not  match  the  original 


stone,  the  patch  may  not  adhere  properly,  or  the  stone 
may  continue  to  decay    >ehind  the  patch. 

Preservatives  that  consolidate  weathered  stone  have  proved 
feasible  for  sculpture  that  can  be  submerged  in  the  solu- 
tion.    However,  wall  surfaces  can  be  treated  from  only 
one  side,  and  preservatives  for  walls  are  still  in  the  experi- 
mental stage. 

In  extreme  cases  of  general  surface  decay,  the  best  solu- 
tion may  be  to  scale  back  much  of  the  existing  stone- 
work.    The  loose,  scaling  portions  are  broken  off  with 
chisels  and  hammers,  and  the  new  surface  is  dressed 
again. 

Mortar  Joints  and  Pointing 

The  entire  character  of  a  building,  as  well  as  its  physi- 
cal condition,  can  be  drastically  affected  by  what  might 
seem  but  a  detail  -  the  mortar  between  the  stones.     Re- 
pointing,  the  process  of  scraping  or  raking  out  tne  ex- 
posed, deteriorated  mortar  by  hand  and  replacing  it  with 
fresh  mortar,  is  one  of  the  most  frequent  repairs  to  a 
stone  building.21     Because  hard  mortars  trap  moisture 
and  form  rigid  joints  which  cannot  compensate  for  build- 
ing movement,  incorrect  pointing  can  lead  to  a  new 
cyde  of  deterioration  that  may  include  open  joints,  ef- 
florescence, spelling,  and  even  splitting  of  the  stone. 

New  mortar  should  match  the  original  in  strength,  hard- 
ness, profile,  and  color.     Like  other  trades,  pointing  has 
changed  over  the  years,  particularly  around  1880,  when 
Portland  cement,  still  in  use  today,  became  popular  in 
the  United  States.    Before  that  time  mortars  contained 
lime  or  natural  cement,  a  form  of  hydraulic  lime  manu- 
factured in  several  parts  of  New  York  State.    These  "soft' 
mortars  provided  a  relatively  elastic  cushion  between  the 
stones,  and  for  that  reason,  the  joints  should  not  be  re- 
pointed  with  Portland  cement. 

The  profile  of  the  existing  mortar  joint  should  be  studied 
before  it  is  raked  out  as  a  guide  to  its  replacement.     Al- 
though a  concave  mortar  joint  is  considered  the  most 
weathertight,  the  mortar  may  have  been  trowelled  flush 
with  the  masonry  surface,  recessed  in  a  variety  of  ways, 
or  raised.    Some  early  joints  may  be  so  thin  that  no 
mortar  is  visible  at  ail,  white  late  19th  century  ribbon 
pointing  protrudes  from  the  stone  surface  conspicuously. 
Early  19th  century  mortars  were  usually  light  in  color; 
darker  mortars  became  popular  later  in  the  century. 22 


'red  portions  of  this  brownstone  water  table 
\-<m  chiseled  out,  in  preparation  for  plastic  repair. 
The  sills  and  basement,  which  had  also  deteriorated 
badly,  have  already  been  repaired. 


New  mortar  joints  should  match  the  originals  in  strength, 
hardness,  profile,  and  color.     No  attempt  was  made  with 
the  thick,  uneven  concrete  joints  between  these  blue- 
stone  steps.     Note  also  the  scaling  stone. 


Sources  of  Stone  for  Restoration  and  Repair 


fiSS  of  stone 

Vermont  marble  (Danbv, 
Dorset,  Rutland,  also 
Champlain  black,  verde 
antique) 

Lee  (Matt.)  marble 


Tennessee  and  Georgia 
marble 


Alabama  marble 

Limestone 

Indiana  limestone 


Where  to  find  it  today 


quarried  by: 


quarried  by: 


quarried  by: 


quarried  by: 


three  of  the 
maior 
quarries  are: 


Queentton  (Canada) 

limestone 


Miami  Valley  (Oh>o) 
limestone 


Alabama  gray  veined 
limestone 


Sandstone 

Alcove  (N.Y.) 
biuestone 


Elkbrook  (N.Y.) 
biuestone 


Lenroc   (N.Y.) 
biuestone 


Mai  one  (N.Y.) 
quartzite 


— n   River   (N.Y.) 


quarried  by: 


quarried  by: 


quarried  by: 


available  from: 


quarried  by: 


quarried  by: 


quarried  by: 


quarried  by: 


Peter  Navari 
Vermont  Marble  Co. 
Proctor,  Vt.  05765 

802-459-3311 

Lea  Marble,  Inc. 
Marble  St. 
Lee.  Matt.  02138 
413-243-3210 

Georgia  Marble  Co. 

2575  Cumberland  Parkway,  N.W. 

Atlanta,  Ga.  30339 

404-432-0131 

Moretti-Harrah  Marble  Co. 
P.O.  Box  330 
Sy'acauga,  Ala.  35150 
205-235-5261 


8.  G.  Hoaoley  Quarries 
P.O.  Sox  1224 
Bloomington,  Ind.  47401 
812-332-1447 

Indiana  Limestone  Co.,  Inc. 
405  I  St. 
P.O.  Box  72 
Bedford,  Ind.  47421 

812-275-3341 

J.  0.  Lauder 

Queentton  Quarries 

P.O.  Box  387 

Niagara  Falls.  Ontario  L2E  6T8 

416-262-4279 

Gregory  Stone  Co.,  Inc. 
1860  N.  Gettysburg  Ave. 
Dayton,  Ohio  45427 
513-275-7455 

R.  B.  Dill 

Alabama  Limestone,  Inc. 

Rt.  3.  Box  95 

Rusaailville.  Ala.  35653 

205-332-3700 


Adam  Ron  Cut  Stone  Co. 
1003  Broodwy 
Albany.  N.Y.  12204 
618-463-6674 

Alfred  Johnston 

Johnston  and  Rhodes  Biuestone  Co. 

East  Branch.  N.Y.  13766 

607-363-2282 

Brud  Dolph 

Finger  Lakes  Stone  Co.,  Inc. 

382  The  Parkway 

Ithaca,  N.  Y.  14850 

607-2734648 

Janet  Besilieri 

Northern  Adirondack  Quarries.  Inc. 

86  Catherine  St. 

Mai  one,  N.  Y.  12953 

518-4834769 


Stanley  Gawet 

Gawet  Marble  and  Granite  Co. 

Center  Rutland,  Vt.  05736 

802-773-8868 


Common  ts 


most  stone  used  in  the 
19th  century  is  still 
available 

old  quarry  reopened 
summer,  1977 


Terry  and  John  Edgeworth 
Victor  Oolitic  Stone  Co. 
P.O.  Box  668 
Bioomington,  Ind.  47401 
812-824-2621 


further  information 
available  from: 
Indiana  Limestone 
Institute  of  America,  Inc. 
Suite  400 

Stone  City   Bank  Bldg. 
Bedford.  Ind.  47421 


durable  gray  stone  used 
in  western  New  York 
primarily  for  sills  and 
steps 


J.  O.  Kamm 
Cleveland  Quarries  Co. 
Amherst.  Ohio  49001 
216-986^501 


dry  wall  stone 


buff,  mauve  colors; 
used  locally  for 
restoration 


Paul  Gebitz 

Heldeberg  Biuestone  and  Murble, 

East  Berne,  N.Y.  12059 

518-872-0242 


Inc. 
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